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ABSTRACT

New Jersey has been plagued in recent years by beach closures
resulting from elevated bacteria levels after rainfall events. The
Sewage Infrastructure Improvement Act (SIIA) was adopted to
correct these problems by addressing both point and nonpoint
sources of pollution found in discharges of stormwater. However,
there are problems with the SIIA such as overly burdensome
requirements, limited resources and lack of future funding and
direction. This research identifies these problems and examines
existing State and federal legislation to find the necessary
components to correct these concerns. The results show that by
pursuing a legislative amendment to the SIIA, redistributing funding
under the SIIA, amending the proposed Stormwater Management and
Combined Sewer Overflow Abatement Bond Act Rules to address
stormwater projects and developing rules for local implementation
of stormwater managementlnonpoint source control programs, New
Jersey will have the framework necessary to improve the health and
preservation of its aquatic ecosystems.
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To Dad
miss you

Devoted though we must be to the conservation
cause, I do not believe that any of us should give
it all of our time or effort or heart . . . Let us
save at least half of our lives for the enjoyment
of this wonderful world which still exists.
Leave your dens, abandon your cars, and walk out
into the mountains, the deserts, the forests, the
seashores.
Those treasures still belong to all of
us. Enjoy them to the full, stretch your legs,
enliven your hearts - and we will outlive the
greedy swine who want to destroy it all in the
name of what they call growth.
Edward Abbey,
High Country News

CHAPTER 1
INTRODUCTION
New Jersey's coastal waters support a wide variety of
economically and ecologically valuable plant and animal resources.
Additionally, in the summer months, New Jersey's economy is
boosted by the many tourists lured to the coast to enjoy the sun,
sand and sea. Clean water is imperative to maintain both aquatic
resources and the New Jersey tourist industry. However, recent
years have brought increased occurrences of beach closures from
elevated bacterial levels found in New Jersey's ocean waters. At
one time, it was thought that if wastewater discharges were
controlled these pollution problems would end. Therefore, New
Jersey allocated a considerable amount of funding towards upgrading
and regiona.lizing sewage treatment plants servicing coastal areas.
Additionally, secondary treatment levels are required at all sewage
plants throughout the State. (NJDEP 1988b) Unfortunately, pollution
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problems did not disappear. It became evident that wastewater
discharges were not the only factor contributing pollution to ocean
and estuarine waters. These additional sources of pollution have
been traced to contaminated stormwater entering surface waters
through overland flow and stormwater sewer systems. This
pollution, referred to as nonpoint source pollution, originates from
many diffuse sources. Due to the sporadic nature of stormwater
discharges and the wide variety of pollutants found in such
discharges, contamination problems associate with stormwater are
difficult to address.
The New Jersey Cooperative Coastal Monitoring Program
(CCMP), which assesses water quality in the coast, concluded that
stormwater runoff is the principal source of bacterial
contamination causing beach closings. These beach closings result
in an enormous impact on the environmental and economic resources
of the New Jersey coastal zone. (NJDEP 1990b) The CCMP showed
that elevated levels of bacteria were more prevalent during wet
weather conditions. Also, the legislature declared that 80% to 90%
of all beach closings in New Jersey are attributed to elevated levels
of bacteria found in stormwater discharges during and after storm
events (N.J.S.A. 58:25-23 et seq.) Until coastal communities in New
Jersey identify and address pollution problems associated with
stormwater, New Jersey will fail to see an end to its beach closings.
In an attempt to address these problems, the New Jersey
State legislature adopted the Sewage Infrastructure Improvement
Act (SIIA), N.J.S.A. 58:25-23 et seq. The Act, which became
effective on August 3, 1988, is designed to address both point and
nonpoint sources of pollution found in discharges from stormwater
sewer systems. Potentially, the SIIA can provide a framework for
the comprehensive coordination of existing and future pollution
control programs in the coast. The SIIA, in conjunction with other
state and federal regulations, provides New Jersey with a rare
opportunity for success in abating problems from stormwater
discharges in coastal areas.
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The SIIA requires all municipalities with stormwater sewer
systems discharging into the salt waters of Monmouth, Ocean,
Atlantic or Cape May counties (affected municipalities) to adopt a
map of their stormwater sewer system. (N.J.S.A. 58:25-25) The map
shall also identify all interconnections and cross-connections
between the stormwater and sanitary sewer systems. Upon
completion of the map, municipalities are required to monitor, at
least every three months, the water quality at the outfall lines for
stormwater sewers discharging to salt waters. In addition, affected
municipalities are required to plan to abate nonpoint sources of
pollution entering surface waters. (N.J.S.A. 58:25-23 et. seq.).
By locating and correcting interconnections and crossconnections, affected municipalities will be able to minimize
pollution from sanitary inputs to the stormwater sewer system.
Municipalities, through mapping, will understand the layout of their
stormwater sewer system, and, by analyzing the land use draining to
the system, be able to determine possible sources of pollutants
entering the stormwater system. This information will provide the
basis for municipalities to develop stormwater
managementlnonpoint source control programs. The development
and implementation of these programs will lead to improvements in
the health and preservation of aquatic ecosystems in New Jersey
coastal communities.
Although the work being performed under the SIIA is
worthwhile, there are inherent problems with the Act. The rules
that were promulgated to implement the SIIA tried to address these
problems; however, concerns still exist. These concerns include
overly burdensome requirements, limited funding and lack of future
funding and direction for the municipalities involved.
For example, the work involved in the investigative sampling
and the quarterly monitoring required by the SIIA is onerous. Due to
the timeframes established in the Act, the investigative sampling
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and the quarterly monitoring requirements overlap, increasing the
workload for the municipalities involved. Also, the SIIA requires
that all outfalls that discharge to salt waters must be monitored on
a quarterly basis. Municipalities with over 200 outfalls will be
executing a tremendous monitoring effort. Additionally, due to the
amount of work stemming from these requirements, the SIIA can not
possibly provide adequate funding to cover the expenses incurred.
Changes in the SIIA should be pursued so that a more logical, less
resource intensive, approach may be taken to address the
contamination of stormwater.
Furthermore, to help alleviate the
financial burdens associated with the SIIA, the distribution of
funding under the Act should be examined to insure that the areas
with the most immediate need are receiving the available resources.
Presently, the SIIA provides guidance and funds to locate
problems, but the same resources are not being made available to
correct the problems. The Stormwater Management and Combined
Sewer Overflow Abatement Bond Act (Bond Act), P.L. 1989, c. 181,
provides money for stormwater management projects. Yet, the Bond
Act is not being properly implemented to address these types of
projects. Immediate steps should be taken to change the
implementation of the Bond Act to insure that there are no questions
surrounding the eligibility of stormwater projects to receive Bond
Act funding.
Finally, the SIIA requires that municipalities take measures to
abate nonpoint sources of pollution entering surface waters. It is
imperative that along with identifying illicit connections to the
stormwater sewer system the more elusive nonpoint sources of
pollution must also be addressed. There is a variety legislation
available to New Jersey to assist in implementing local nonpoint
source/stormwater control programs in the coast. At the State
level, legislation such as Street Cleaning and Disposal of Refuse,
N.J.S.A. 40:66-1 et seq. and the Municipal Land Use Law, N.J.S.A.
40:55D-1 et seq., provide affected municipalities with the authority
to control and manage their stormwater sewer systems and to
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authorize the use of controls in development planning. At the
federal level, the Nonpoint Source Assessment and Management
Program developed under section 319 of the Clean Water Act, the
Environmental Protection Agency's (EPA) stormwater permitting
regulations, and the 1990 Reauthorization Amendments to the
Coastal Zone Management Act furnish the components necessary to
develop comprehensive stormwater managementlnonpoint source
control programs. This information should be pursued and rules
should be developed to address nonpoint source pollution control.
It is critical that New Jersey identify and control pollution
problems associated with stormwater. Until this occurs, the beach
closings that are tormenting New Jersey's coastal zone will
continue. Proper implementation of the SIIA, along with other State
and federal legislation, provide the fundamental constituents
necessary for establishing stormwater management/nonpoint source
control programs in the coast. Unless the problems surrounding the
requirements of the SIIA are addressed, the success of the program
will be in question. New Jersey has the elements and supplies
necessary for resolving these conflicts.
As seen through this
research, if changes are pursued through the regulatory process, the
implementation of the SIIA can begin to take the direction needed to
achieve its goals. These goals include the alleviation of the
economic and environmental problems plaguing the New Jersey
coastline. It is also important to note that the knowledge gained
through implementation of the SIIA can be a valuable tool for other
coastal states that are facing the same plight.
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THE NEW JERSEY COOPERATIVE COASTAL MONITORING
PROGRAM
The New Jersey Department of Environmental Protection
(NJDEP) has developed a coastal monitoring program to insure that
visitors to the New Jersey shore are swimming in waters that are
meeting primary contact recreatio'n standards
This program,
referred to as the Cooperative Coastal Monitoring Program (CCMP),
is a joint effort between the NJDEP and County Health Departments.
Atlantic, Cape May, Monmouth and Ocean counties participate in the
CCMP. Under this program, ambient water quality monitoring of bay
and ocean stations along the coast occurs once a week from May to
September. The samples are analyzed to determine fecal coliform
levels in the water. If the sample analysis indicates that the fecal
coliform level exceeds 200 counts/100 ml, which is the standard for
primary contact recreation established by the Surface Water Quality
Standards, N.J.A.C. 7:9-4.1 et. seq., a second sample must be taken to
confirm the results. If the second sample also exceeds the
standards the area will be closed for primary contact recreation.
Samples will continue to be taken until the fecal coliform level is
below the standard. At that time, the beaches will be reopened for
bathing. If the samples immediately following a closure drop below
the standards and the beach is reopened, than the beach closure is
defined as a short term closure. If the samples taken following the
beach closure continue to indicate levels of bacteria exceeding the
standard, keeping the beaches closed, the beach closure is referred
to as an extended closure. (N"IDEP, 1990b)
Also under the CCMP, routine inspections are conducted of
wastewater facilities along the coast. These inspections include
the monitoring of effluents to insure that they are within strict
permit limits. If a problem is occurring at these facilities, the
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NJDEP will be aware of it and corrective action will take place
immediately. (NJDEP, 1990b)
CCMP RESULTS
The CCMP reported that there were no beach closings due to
malfunctioning wastewater treatment plants during the 1987
summer beach season.
However, in Atlantic City in August of 1987,
the entire beach was closed due to high fecal coliform counts.
(NJDEP ,1987a) Extensive monitoring revealed that the problem was
resulting from stormwater contaminated by bacteria. After further
investigations of the system several possible sources of the
contamination were identified. On the other hand, a beach closing in
Seaside Heights did not reveal any point source contamination and
the closure was attributed to bird populations roosting under the
pier. (NJDEP,1987a) Figures 1 and 2 show a comparison between
1987 samples taken during dry weather and 1987 samples taken
during wet weather conditions. In almost all cases the wet weather
samples indicate higher bacterial levels· than the samples collected
in dry weather.
In 1988, the CCMP documented problems with three
wastewater treatment facilities along the coast. There was a break
in Neptune Township's Sewage Authority's outfall pipe, a mechanical
failure in Atlantic County's Utilities Authority's outfall pipe and a
minor leak in Ocean City's Utilities Authority's central outfall pipe.
Also, Asbury Park experienced operational deficiencies and was
fined on several occasions for violating the New Jersey Water
Pollution Control Act, N.J.S.A. 58:10A-1 et. seq.. Problems at the
Asbury Park Facility caused beach closures from Allenhurst Borough
through Avon-by-the-Sea Borough. (NJDEP, 1988a)
Additionally, in 1988 there were two short term beach
closings from elevated bacteria levels. One was in Seaside Heights
and again was attributed to bird droppings under a pier.
Furthermore, there were three extended beach closings during the
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1988 summer. These extended closings were due to a back up in a
sanitary collection system pipe that forced the sanitary system to
overflow into the the stormwater sewer system. (NJDEP, 1988a)
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1987 CCMP DATA
FIGURE 2
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Figure 3 shows results of the CCMP for the summers of 1986,
1987 and 1988 where the percentage of samples exceeding water
quality standards were collected during rainfall events.
A high
percentage of the samples exceeding the standards were taken in
wet weather conditions.
According to the CCMP, the summer of 1989 saw several short
term beach closings that were again attributed to contaminated
stormwater discharges. The CCMP also reported that in mid-July of
1989 beaches in Wildwood City, North Wildwood City and Wildwood
Crest Borough were closed for extended periods. These closures
were caused by heavy continuous rainfalls resulting in increased
stormwater discharges that were contaminated by bacteria. (NJDEP,
1989a)
The 1990 CCM P once more disclosed that ocean beach closures
during that summer were primarily the result of excessive bacteria
levels found in discharges of stormwater. This was evidenced by
beach closures occurring at Wildwood City, Wildwood Crest Borough,
Dover Township, Seaside Heights Borough and Atlantic City after
rainfall events. (NJDEP, 1990b) Figure 4 displays a comparison of
1990 fecal coliform levels during dry weather and wet weather
conditions. These graphs depict a correlation between high bacteria
counts and rain events.
To illustrate the results from the sampling that occurred
under the CCMP during the 1990 summer season several graphs were
developed. These graphs show correlations between rainfall events
and fecal coliform levels. The data chosen for the graphs was taken
from stations located in areas that have traditionally been plagued
by beach closures. The rainfall data that was used for this analysis
was taken from the National Oceanographic and Atmospheric
Administration rain gauge stations located throughout New Jersey.
The Monmouth County stations that were examined appeared to have
the weakest correlation between high bacteria levels and rainfall
events. Figure 5 shows data from a station located at Long Branch
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FIGURE 4: DRY WEATHER YS. WET WEATHER SAMPLES
Graph 3
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City. This graph displays that in August a very high rainfall did
cause bacteria levels to increase significantly. The graph in Figure
6 depicts data from a station located at Sea Girt Borough. This
graph indicates that heavy rainfalls may have had a delayed effect
on increasing bacteria levels. An explanation for these results may
be that something was occurring in the upper reaches of the
stormwater sewer system. If this were true, than the
contamination had to travel through the system causing a lag time
before it was actually flushed out of the system and affecting
ambient water quality. Both Figures 7 and 8 were developed from
Ocean County station data and display a correlation between
rainfall and high bacteria levels, especially when the rainfall was
heavy. These two stations were located at Seaside Heights Borough.
Figures 9 and 10 analyze data from Atlantic County stations, also
depicting a correlation between rainfall and bacteria problems.
However, the stations in Atlantic County indicate that smaller
intensity rain events cause greater jumps in bacteria levels than
what was exhibited at Monmouth and Ocean counties' stations. The
Atlantic County stations are located at Atlantic City. Traditionally,
Atlantic City has had many problems with beach closures. The high
bacteria levels triggered from small rainfalls suggests that
something is occurring in the stormwater system that is
contaminating the discharges.
Cape May stations were analyzed more extensively because of
the chronic beach closings that have occurred over the past several
summers in Wildwood City and Wildwood Crest Borough. The data
that was graphed from Cape May County is from stations located at
the Wildwood City and Wildwood Crest Borough. Again, as seen in
Figures 11 thru 15 there was a correlation between high bacteria
counts and rain events. However, this correlation did not differ
significantly from the other stations that were analyzed.

FIGURE 6
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1990 - ATLANTIC COUNTY STATION #1070
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Also, during the summer of 1991, NJDEP conducted monitoring
of the stormwater discharges in Wildwood City and Wildwood Crest
Borough. Figures 16 thru 18 display the fecal coliform counts that
were found in these discharges. Some of the stormwater discharges
showed 1ecal coliform levels of 1.6 million counts/100 ml. All of
the pipes sampled had counts that were sig'nificantly higher than the
water qual'ity standards. (NJDEP, 1991 b) The data from Cape May
stations graphed in Figures 11 thru 15 show what is occurring in the
waterbody where these outfalls are discharging. These graphs were
similar to the graphs developed for statlions in Monmouth, Ocean and
Atlantic counties. If the stormwater discharges into the Cape May
stations are indicating very high levels of bacteria, the assumption
can be made that the discharges into the other county stations are
going to have similar bacteria levels. The sources of this bacterial
contamination must be located and corrected to eliminate use
impairment problems in the coast. The SIIA is designed to identify
these sources of stormwater contamination by requiring monitoring
of the discharges and investigations of the systems. Therefore, the
SIIA is the necessary vehicle for locating and abating these
concerns.
The 1991 CCMP data has not yet been released; however, the
conclusions of the 1990 CCMP indicated that the SIIA "will pinpoint
problem stormwater discharges and determine inland sources of
bacterial loading to the storm sewer system." The CCMP estimates
that implementation of the SIIA could eliminate up to 70% of ocean
beach closures in New Jersey. (NJDEP, 1990b) The monitor'ing that
is being conducted under the CCMP, and the subsequent beach
closures ensuing from monitoring resullts exceeding primary contact
recreation standards, prompted the creation of the SIIA. In order to
eventually end beach closures in the coast proper implementation of
the SIIA must occur.

FIGURE 16
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SAMPLING DATA FROM OUTFALL PIPE #WDS
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TOMS RIVER BACTERIOLOGiCAL SURVEY

A water quality study was conducted by the NJDEP in the Toms
River located in Ocean County, New Jersey. This study was designed
to identify possible sources of bacterial contamination that caused
use impairments in the River. (NJDEP, 1988c) The study compared
fecal coliform concentrati,ons in the estuary to fecal coliform levels
found in stormwater discharges during rain events. There were
sixty one stormwater pipes sampled under the study. Also, samples
were collected at sites in the estuary to determine the quality of
the ambient water. It should be noted that in the course of this
study none of the stormwater pipes that were sampled during rain
events were within the 200 counts/100 ml standard for all runs.
(NJDEP, 1988c) From this study, the NJDEP was able to correlate
problems in the estuary with stormwater inputs and develop a list
of stormwater pipes that warrant further investigation.
As
represented by Figures 19 and 20, high fecal coliform Jevels in the
stormwater discharges correlate with high fecal coliform levels in
the estuary. This study also concluded that fecal coliform levels in
stormwater discharges during rainfall events are highly variable.
Therefore, the study recommended that those pipes indicating high
bacterial levels should be 'investigated for illegal sewer hook-ups or
possible sewer line breaks. (NJDEP, 1988c) The SIIA is following
the recommendations set forth in this study and requires an
investigation of problem pipes to identify sources of contamination
and improve water quality.
As exhibited through the CCMP data and the Toms River
Bacteriological Survey, a correlation exists between elevated levels
of bacteria in the waterbody and rainfall events. The Toms River
study showed estuarine water quality as compared to stormwater
disc'harges. Even though bacteria counts in the stormwater
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discharges are variable, the study was still able to identify pipes
causing problems and warranting further investigation. The CCMP
has been reporting for the past several years that many beach
closures are attr:ibuted to elevated levels of bacteria found in
stormwater discharges. The monitoring that was conducted in
Wi,ldwood City and Wildwood Crest Borough indicated very high
bacterial counts in the stormwater discharges. As seen by the beach
closings in these areas bacterial cOJunts in stormwater discharges
are having an impact on water quality. Whereas, the link has been
made between stormwater discharges and water quality concerns,
and the SIIA has been designed to address these problems, it is
imperative that proper implementation of this Act begin directly.
This will be the first step towards identifying and correcting
problems in the coast and eliminating future beach closures.
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TOMS RIVER BACTERIOLOGICAL SURVEY: BEACHWOOD
FIGURE 19
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TOMS RIVER BACTERIOLOGICAL SURVEY: DOVER TOWNSHIP
FIGURE 20
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CHAPTER 2
THE SEWAGE INFRASTRUCTURE IMPROVEMENT ACT
An understanding of the Sewage Infrastructure Improvement
Act (SIIA), N.J.S.A. 58:25-23 et seq., is a necessary component of
this research paper.
MUNICIPALITIES A'FFECTED BY THE SUA
The SIIA was adopted by the New Jersey State legislature on
August 3, 1988. The Legisl'ature found that 80% to 90% of all beach
closings ,in New Jersey are the result of elevated levels of bacteria
occurring during and after storm events (N.J.S.A. 58:25-23 et seq.).
The SIIA is designed to locate and correct the sources of these
poHution problems. The Act states that:
"AU municipalities with stormwater systems
discharging into the salt waters of Monmouth, Ocean,
Atlantic and Cape May counties shall adopt a stormwater
sewer/sanitary sewage map in accordance with the
provisions of this Act." (N.J.S.A. 58:25-25b)
A municipality located in one of the speci,fied counties that
has any part of its stormwater sewer system discharging into salt
waters is subject to the requirements of the SIIA. However, the
discharge locations for many of the stormwater sewer systems
servicing the coast are unknown. Municipalities that have salt
waters within their boundaries are considered to have stormwater
sewer systems discharging to salt waters. In order to identify
municipalities with salt water within their boundaries, the
definition of salt water had to be examined. The New Jersey
Department of Environmental Protection's (NJDEP) Surface Water
Quality Standards state that sal,t waters are "waters having

35
salinities generally greater than 3.5 parts per thousand at mean high
tide: (N.J.A.C. 7:9-4.4)1
Avail'able data in the coastal river basins
was used to determine which municipalities would be affected by
the SIIA. .
Municipalities bordering the Atlantic Ocean and major bays
were included without question. Salinity data needed to assess
municipalities bordering brackish and estuarine waters was
incomplete. I Most of the information used to make this assessment
was provided by STORET data at the NJDEP. STORET data contains a
database of sampling s·ites and their associated quality data from
the U.S. Environmental Protection Agency, the U.S. Geological Survey,
and the NJDEP. This data provides the longitude and latitude of the
sampling sites, the name of the county in which the site is located,
the name of the water basin where the site is found; along with,
salinity readings and chloride measurements that were taken at the
site. Although the data was scattered, the information was
sufficient to eliminate or include questionable municipalities.
Figure 21 shows the location of all the municipalities that fall
under the SIIA .
I

PHASE I: INVENTORY AND PRELIMINARY MAPPING

The SUA requires that the municipalities affected by the Act
(affected municipalities) develop and adopt a stormwaterlsanitary
sewer map. This map will:
-Locate, list and number all stormwater sewer and
sanitary sewage lines within the geographical boundaries
of a municipamy, which are part of any stormwater
system that discharges into surface waters. The map
1In the bibliography, the New Jersey Administrative Codes are
cited by subchapter. In the footnote in the text, the citation is
expanded to indicate exactly where in the subchapter the reference
can be found. That is why there are additional reference numbers
and letters in the text citation.
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MUNICIPALITIES INVOLVED IN THE
SEWAGE INFRASTRUCTURE
IMPROVEMENT ACT
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shal'l also identify all cross-connections between
stormwater and sanitary sewage systems, and indicate
whether the cross-connections have received a permit
for the NJDEP." (N.J.S.A. 58:25-25(b))
The NJDEP is required by the SIIA to develop rules for
implementing these mapping requirements. Although the rules
establish the standards and direction for developing a
comprehensive stormwaterlsanitary sewer map, the NJDEP was
given onl:y 6 months from the adoption of the Act to promulgate such
rules. (N.J.S.A. 58:25-25(a)) Before rules could be developed an
examination of the intent of the Act, and a determination of what
was required of the affected municipalities, had to be performed.
The SIIA, as written, implies that all stormwater lines are required
to be mapped and that those sanitary lines that are part of a
stormwater system should also be included on the map (N.J.S.A.
58:25-25(b)). Legally, only in combined stormwater and sanitary
conveyance facilities are sanitary lines part of a stormwater
system. In the coastal area, where the mapping is to be performed,
there are no combined stormwater and sanitary sewer systems.
Therefore, the only connections that would exist between the
stormwater and sanitary sewer system would be illegal connections.
However, the Act states that "stormwater sewers discharging
wastewaters into the salt waters of the State are major sources of
pollution to the State's salt waters." (N.J.S.A. 58:25-24) The Act
does not make a distinction between direct connections with the
sanitary system and problems occurring from infiltration of the
sanitary system into a stormwater system. In order to stop the
contamination of stormwater from sanitary systems, a knowledge of
the location of the sanitary system as well as the stormwater
system is necessary. The Act's intent is not served by only mapping
those parts of the sanitary system where an illegal direct
connection to the stormwater system is occurring. After this
ill'egal connection is corrected, the sanitary mapping would not
provide any future use. As a result, a broad interpretation of the
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SIIA was followed and it was established that municipalit,ies would
be required to map all stormwater and sanitary sewer lines. (S.
Burke, Personal communications)
Because the SIIA is designed to prevent future beach closings,
many groups caUed for expeditious implementation of the Act.
However, the mapping work required is quite extensive; therefore,
the mapping is approached in a phased manner. Phase I is relatively
simple with general information gathertng requirements, and Phase
" is where the actual mapping of the stormwater and sanitary sewer
systems occurs. Phase I requires affected municipalities to prepare
an inventory and preliminary map of their stormwater sewer system.
Phase I is designed to give the affected municipalities a better
understanding of what they will be encountering when mapping the
entire stormwater sewer system. Phase I also provided the NJDEP
with additional time to promulgate the more complicated Phase II,
final mapping requirements.
The Phase I regulations were developed quickly; unfortunately,
the rulemaking procedure in New Jersey is a lengthy process. In
order to expedite rule making, the NJDEP tried to adopt the Phase II
rules using an emergency adoption procedure. (N.J.A.C. 52:148-1 et
seq.) Rules may be adopted in this fashion when "an emergency
affecting the public health, safety or welfare required the adoption
of such rules." (N.J.A.C. 52:14B-4.4) A statement of imminent peril
has to accompany an emergency adoption. For the Phase I rules, the
imminent peril statement concluded that a threat exists to the
people in the State of New Jersey from untreated sewage and
nonpoint source pollution entering surface waters from storm
sewers. The Governor refused to sign this emergency rule because it
was scheduled to be adopted one day before Memorial day. It was not
in the State's best interest to project an image of coastal waters
posing a health threat to the public on the opening day of the beach
season in New Jersey. (S. Burke, personal communications) As a
result, the Phase I rules were revised to proceed through the normal
rule adoption process. The rules were adopted on February 5, 1990,
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slightly over a year past the deadline established In the Act for the
entire mapping regulations.
Pursuant to the Phase I rules, any municipality that receives a
grant under the Act is required to inventory a'll existing maps,
studies, reports and surveys of their stormwater and sanitary sewer
systems. These municipalities are also required to develop a
,preliminary map that will locate and number all stormwater outfalls
and stormwater management basins located within their municipal
boundary. (N.J.A.C. 7:22A-3)
The stormwater outfalls that are to be included on the
preliminary map are defined by the rule as "the endpoint of a
stormwater sewer system or any porNon thereof, where there is a
direct discharge to surface waters." (N.J.A.C. 7:22A-1.4) This
definition does not limit the size of the outfalls that are required to
be identified on the map. This lack of size limit was a result of
discussions held with various County Health Department employees
who felt that the size of the outfall mayor may not correlate to the
intensity of the probl'em (So Burke, personal commun,ications).
Additionally, the Act requires that all stormwater sewer lines be
mapped regardless of size. Therefore, an identification of all
endpoints of the system is necessary.
The Phase I rules requi,re the submittal of additional
information for each outfall. This information includes:
1. The diameter of each outfaU;
2. The approximate drainage area to each
outfall;
3. The accessibility to each outfall;
4. The number and type of any regulating or
treatment structures at each outfall;
5. The presence of a dry weather discharge;
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6. The pipe material of the outfall;
7. The general land use of the drainage area to
each outfall;
8. The name of the receiving, water of each outfall;
9. The owner of each outfall;
10. The New Jersey State Plane Coordinate of each
outfal'l; and
11. A descriptive location to each outfall. (N.J.A.C.
7:22A- 3.10)
This supplemental information is required to provide the
municipalities with a better understanding, of their stormwater
sewer system. The diameter of the outfall, and the drainage area to
that outfall, will present the municipality with an idea of the size
of the system for that particular discharge point. The pipe material
of an outfaU may distinguish the age of the system, where newer
systems may use polyvinyl chloride types of material as compared
with older systems that may have been developed using cast iron.
Even though dry weather flows may indicate a high groundwater
table, they may also indicate problems stemming from illegal
connections with the sanitary system. The identification of genera'i
land use of the drainage areas will assist municipalities when
locating the origin of pollution problems affecting the system. Also,
in order to complete the final mapping (Phase II) requirements,
municipalities will have to prioritize outfalls for monitoring based
upon the use and water quality of the receiving water. (N.J.A.C.
7:22A-4.4) Therefore, the identification of the receiving water in
this phase will allow municipalities to prioritize outfalls for future
work.
In addition, the municipalities must locate stormwater
management basins on the final map. Stormwater management basin
is defined by the rules as "a basin which temporarily impounds
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stormwater runoff and discharges it through a hydraulic outlet
structure or through infiltration to the surrounding soil. A
stormwater management basin shall' include but not be limited to
detention basins, retention basins and infiltration basins." (N.J.A.C.
7:22A-1.4) The Phase I rules require the affected municipalities to
supply the following additional information on the stormwater
management basins:
1. The size of the basin in acre-feet;

2. The type of basin;
3. The type of spillway (if applicable);
4. The general land use of the drainage area to each
basin;

5. The name of the receiving water for each basin;
6. The owner of each basin;
7. The New Jersey State plane coordinates of the
outlet poi,nt for each basin; and

8. A descriptive location for each basin. (N.J.A.C.
7:22A- 3.11)
The location of the stormwater management basins, and the
additional information supplied on these basins, allows the
municipalities to understand what types of existing structural
controls are in place for stormwater management. The size of the
basin may reflect the anticipated amount of stormwater that will
drain to that particular basin. Again, the land use willi assist the
municipal'ity i,n identifying potential pollution problems that will
impact stormwater. Additionalrly, municipalities may want to study
these facilities to assimifate their effectiveness.
Municipalities
may also want to assess stormwater management basins that were
designed to handle exclusively water quantity problems for their
ability to be retrofitted to address water quality concerns.
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GIS SYSTEM
The municipalities must submit the state plane coordinates of
both the outfall and the stormwater management basin locations.
These coordinates will be used to enter this data into the
Geographical Information System (GIS). Much of the information
under the SUA will be provided in a mapped form. A map is a
"graphic representation of geographic features or other spatial
phenomena" (FGCC. 1989) A location of a feature as well as its
spatia,1 relationship to other features can be determined by looking
at a map. Maps are very useful when developing planning tools for
land use. They enable the user to identify the land uses of particular
areas as well as roads, dumps. stormwater infrastructure, etc. Maps
also provide the user with a picture that displays what is occurring
in a particular area.
The GIS will be used to analyze, display and manage this SUA
geographical data. The NJDEP utilizes the ARC/INFO software for
the GIS. The ARC/INFO system provides the user locational data for
either a point, line or polygon feature. An example of features' that
are represented by points are stormwater outfalls. Line features
would be stormwater sewer pipes, and municipal boundaries are
polygon features. The system also allows for the input of attribute
data describing various characteristics about the located features.
(ESRI, 1988) ARCIINFO allows the user to make comparisons
between different features using the attribute data. The users can
manipulate the data within the system to answer questions and
perform planning on geographical level. For instance, the user can
input the location of stormwater outfalls and the percentage of
various land uses draining to those outfalls. Utilizing the system,
the user can determine what percentage of each land use is draining
to the particular waterbody where the discharges are occurring.
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This information can be very beneficial when trying to correlate
land use activities and water quality impacts. As a result, the GIS
is a worthwhile tool for stormwater management and nonpoint
source planning purposes.

PHASE II: FINAL MAPPING
On June 17, 1991, the Phase II rules containing the
requirements for developing a final map of all stormwater sewer
and sanitary sewage lines were adopted. The mapping requirements
of the SIIA were interpreted broadly to include all stormwater and
sanitary sewer lines within the affected municipality. However, as
a result of the limited funding available under the Act, the final map
will include all stormwater sewer lines and only those sanitary
lines that have been mapped previously. (V. Crouse, personal
communications)
Rules developed pursuant to the New Jersey Water Pollution
Control Act, N.J.S.A. 58:10A-1 et seq., require that all applications
for approval of sewerage facilities include a map of the entire
project area. (N.J.A.C. 7:9-1 et seq.) As a result of these regulations,
a great deal of mapping of the sanitary sewer systems has been
performed. In order minimize the cost of the final mapping under
the SIIA, the Phase II rules require that the final map only include
these previously mapped sanitary sewer lines. The stormwater
sewer mapping requirements in Phase II follow the sanitary sewer
mapping requirements in N.J.A.C. 7:9-1. This method insures that the
stormwater mapping will be consistent with the existing provisions
for sanitary mapping.
The Phase II rules state that the final map shall delineate "all
public and private stormwater sewer lines and any previously
mapped public and private sanitary sewer lines." (N.J.A.C. 7:22A-4.3)
The map scale for the final map must be no 'Iarger than 1:1200 (1
inch. 100 feet) and no smaller than 1:4800 (1 inch = 400 feet).
(N.J.A.C. 7:22A-4.3(b)) When mapping features such as stormwater
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pipes and appurtenances associated with those pipes a large map
scale is required. If the map scale used is too small the
municipality will be unable to discern the features associ,ated with
the stormwater and sanitary sewer system. Uniform base maps are
not availab'le for all municipalities for the final mapping. As a
resu'lt, municipalities will be responsible for providing an accurate
base map at the scale specified. Because the municipalities will be
supplying the base maps certain standards had to be outlined. These
standards will insure that the maps are of good quality and may be
updated and used in the future. There are New Jersey tidelands maps
available at a scale of 1 inch - 200 feet; however, these maps do
not provide total coverage of the coastal area. Where ful coverage
is provided, municipalities are encouraged to utilize these maps.
Municipalities that are developing their own base maps must insure
that these maps meet national map accuracy standards, and that this
accuracy is certified by a photogramatrist or I,icensed surveyor.
(N.J.A.C. 7:22A-4.3(2)(f)) The features placed on the final map must
be accurate to within 10 feet of its actual location. This accuracy
must be certified by the professional (engineer or planner) that
completed the mapping. (N.J.A.C. 7:22A-4.3(2)(h)) All municipalities
must supply information on how they accomplished the mapping.
This will furnish insights into methods that may be used to perform
similar mapping in the future.
The affected municipality shall include on the final map the
location of all stormwater pipes, including their lengths, size and
types. (N.J.A.C. 7:22A-4.3(a)(1)) 'By identifying the location of the
stormwater pipes the municipality can discern what land use types
are draining to the system. These land use types can be analyzed to
reveal if they are contributing potential pollutants to the system.
The size of the pipe furnishes the municipality with an indication of
the quantity of water entering the system. The type of pipe material
may identify the age of the system and the permeability of the
system to the inflow and infiltration of pollutants.
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The final map shall also include the location of the
stormwater outfalls, stormwater management basins and catcn
basins. (N.J.A.C. 7:22A-4.3) The ,locations of the outfalls and the
stormwater management basins will be available from the
preliminary mapping. Because of the nature of their function,
stormwater management basins and catch basins are structures
where pollutants accumulate. The identification of these basins
may pinpoint areas of concern for the municipality, especially in
terms of maintenance. If these basins are not working properly or
have not been maintained, they may be contributing to the pollution
problems rather than relieving, them. (NJDEP, 1991) Additionally,
the final map shall locate all stormwater sewer appurtenances such
as manholes, siphons, pumping stations, and inlet structures.
(N.J.A.C. 7:22A-4.3(j)(5)) Manholes will provide access points to the
stormwater sewer system. These access points can be used to
conduct the sampling required by the Act, and also to correct
problems that are discovered during the final mapping. Siphons,
pumping stations and inlets give the municipality an understanding
of the structure of the stormwater sewer system and the manner in
which the system is operating.
During this final mapping, municipalities are also required to
identify existing information on the elevations of street surfaces,
sewer inverts, manhole rims and inlet structures. (N.J.A.C. 7:22A4.3(j)) This information will indicate the direction of flow within
the system. This data will also allow the municipality to establish
where these structures are located relative to each other. This will
enable municipalities to determine what features are feeding to the
system and where potential problems may be occurring because of
the proximity of one structure to another.
Subsurface disposal systems or cesspools must be included on
the final map. (N.J.A.C. 7:22A-4.3(j)(9)) These disposal systems are
a component of the municipal sanitary system and may be
contributing pollutants to stormwater. It is imperative that the
areas serviced by such systems are targeted as areas of concern
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during the stormwater management and nonpoint source pollution
control planning. Other features that must be located on the final
map are .industrial facilities, hazardous waste facilities, solid
waste facilities and recycling centers. Because the definition of an .
industrial facility is very broad, affected municipalities are
required to designate on the final map, by suitable symbols, those
industries that have floor drains or stormwater conveyances that
connect with the stormwater sewer system. (N.J.A.C. 7:22A4.3(j)(8)) Also, municipalities shall identify those ,industries that
have "raw materials, intermediate products, final products, waste
materials, by-products or industrial machinery exposed to
stormwater." (40 CF.R 122.26(b)(14)) These requirements were
taken from the newly adopted Environmental Protection Agency's
(EPA) stormwater permitting regulations. These regulations require
certain industries to obtain a permit for their stormwater
discharges. By requiring the affected municipalities to locate on the
final map industries that may need a permit under the federal
regulations, the NJDEP will have a check in the coastal area on
industries that should be applying for an industrial stormwater
permit. Additionally, the facilities that are to be located on the
final map are facilities that have the greatest potential to pollute
stormwater. Therefore, by identifying the location of these
facilities, their connection to the municipal stormwater sewer
system and their proximity to surface waters, municipalities can
address potential pollution from these sources.
The municipalities are also required to incorporate on the final
map "the location of all previously mapped sanitary sewage pipes,
including lengths, grades, sizes and types of pipes." (N.J.A.C. 7:22A4.3(k)) All previously mapped sanitary sewer appurtenances, such as
siphons and pumping stations must be on the final map. Elevations
of street surfaces, sewer inverts, manhole rims and inlet
structures, if known, must be provided. The only structure
associated with the sanitary system that must be included on the
final map, whether previously mapped or not, are the sanitary sewer
manholes. (N.J.A.C. 7:22A-4.3(k)(3)) Traditionally, many problems
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have stemmed from the contamination of stormwater from
overflowing manholes during a rain event: therefore, it is important
that they are located on the final map. (N.J.A.C. 7:22A, Response
Document)
The information on the sanitary system will assist the
municipalities in determining where contamination problems may be
occurring between the two systems. The sanitary sewer mapping
will allow the municipalities to understand the ~ocation of the
sanitary pipes relative to the location of the stormwater system.
The type of sanitary pipes used will indicate their potential to
infiltrate pollutants into the stormwater system or surrounding
environment. Also, the information on the location and type of
sanitary pipes will be utilized when correcting problems. Elevations
wiU indicate the direction of flow within the sanitary pipe and
provide the municipalities with more data to assist in the location
and abatement of problems.
For any feature located on the final map, affected
municipalities are required to identify the owner. (N.J.A.C. 7:22A4.3(p))
If a problem occurs the municipalities, and the NJDEP, will
be aware of the party responsible for abatement. The final map
must be updated yearly to include changes to the stormwater and
sanitary sewer system and to identify problems that have been
corrected or located at a later date. (N.J.A.C. 7:22A-4.3(q))

IDENTIFICATI'ON OF INTERCONNECTIONS AND
CROSS-CONNECTIONS

The Phase II rules require that the final map locate aU
interconnections and cross-connections, and indicate any crossconnection that does not have a permit from the NJDEP. (N.J.A.C.
7:22A-4.3(m)) Once located, these interconnections and crossconnections must be eliminated. A cross-connection is "a permitted
or unpermitted physical connection of a wastewater line to a
stormwater sewer system. A cross-connection shall not include a
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physical' connection where the wastewater line only carries
stormwater." (N.J.A.C. 7:22A-1.4) An interconnection is a
"nonphysical connection of a sanitary sewer system with a
stormwater sewer system. Interconnections may include, but are
not limited to, leaks, flows or overflows from the sanitary sewer
system into the stormwater sewer system." (N.J.A.C. 7:22A-1.4) The
Act requires that only cross-connections be included on the final
map; however, because of the pollution potential associated with
interconnections municipalHies must aliso include these connections
on the map. (V. Crouse, personal communications) The pipes or
parts of the sanitary and/or stormwater sewer systems that cause
interconnections to occur may be areas of concern when future
problems arise. For this reason it is beneficial for the affected
municipalities to have these features ,located on their final map.
At this time it should be noted that cross-connections also
include connections between a stormwater sewer system and an
industr.ial facility's process wastewater system. (N.J.A.C. 7:22A-1.4)
Therefore, on the final map municipalities must indicate industrial
facilities that have conveyances that discharge into the stormwater
system. All cross-connections must be permitted under the New
Jersey Pollutant Discharge Elimination System (NJPDES), N.J.A.C.
7:14A-1 et seq. The regulations governing the NJPDES state that
"conveyances which discharge process wastewater or stormwater
runoff contaminated by contact with wastes, raw materials or
pollutant contaminated soil's from lands or facillities used for
industrial or commercial activities, into waters of the State or into
separate storm sewers are point sources that must obtain a
Discharge to Surface Waters permit." (N.J.A.C. 7:14A-3.8) This
definition aUows the NJDEP to pursue the option of a permit for
facilities that are contaminating stormwater. For any permitted
cross-connection found during the final, mapping, municipalities are
required to submit the facility's permit number to the NJDEP.
(N.J.A.C. 7:22A-4.3(m)) If the municipality locates a crossconnection where the facility fails to have a permit for the
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discharge, the affected municipality shall submit the name and
address of the facility to the NJDEP for further investigation.
A major thrust of the Act is to eliminate the beach closings
that are occurring along the New Jersey coast. Beach closings occur
when elevated levels of bacteria are found in surface waters.
Bacteria levels are indicators of a problem; however, they do not
distinguish between human or animal sources. If interconnections or
cross-connections are occurring between the stormwater and
sanitary sewer system the source of the bacteria would be from the
sanitary system. The SIIA is designed to identify and correct
sanitary contamination of the stormwater sewer system from
illegal or illicit connections. The actual' mapping of the stormwater
and sanitary sewer systems may identify where interactions are
occurring between systems. However, when there are leaks, or
overlaps in parts of the sanitary system that were not previously
mapped, interconnections and cross-connections may be missed in
the mapping project. In order to identify interconnections and
cross-connections not shown on the final map, affected
municipalities wil:l be required to preform monitoring for bacteria
level,s in the discharge from the stormwater outfalls. Bacteria
levels in untreated sanitary discharges are quite high, as a result,
sampling the discharge will indicate when a problem exists. (EPA,
1989)
Due to the significant number of outfalls within the affected
munic,ipalities, a system for prioritizing outfall monitoring was
developed. (N.J.A.C. 7:22A-4.1 et seq.) The affected municipalities
are required to use the information trom the preliminary map to
prioritize the outfalls. The municipality will observe the outfall's
receiving water and determine its water quality classification, as
prescribed by the New Jersey Surface Water Quality Standards,
N.J.S.A. 7:9-4.1 et seq. From this analiysis the municipality will be
able to identify the use of the receiving water and prioritize that
outfall accordingly. Outfalls discharging to waters used for contact
recreation, that would include bathing beaches, are identified as top
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priority outfalls for monitoring purposes. The next priority is given
to outfalls that discharge to shellfish growing waters. (N.J.A.C.
7:22A-4.4(a» Elevated levels of bacteria in both of these areas may
pose a public health threat and for this reason these waters are
given first priority. Also, municipalities are given the option of
determining their own site specific priority outfalls. Within the
priority outfalls, ones having dry weather discharges shall take
precedence over those discharging only in wet weather. (N.J.A.C.
7:22A-4.4) Although dry weather discharges may be an indication of
a high groundwater table, they may also indicate a severe problem of
pollutants continuously being discharged to surface waters from
sewer line breaks, leaks or i legal connections.
After prioritizing the outfaUs to determine the order in which
they will be investigated, affected municipalities are required to
grab a sample of the discharge from each outfall during wet weather
conditions. (N,.J.A.C. 7:22A-4.5) If the outfall is discharging during
dry weather, then a sample of the dry weather discharge shall also
be taken. Wet weather conditions are defined in the EPA stormwater
permitting regu;lations.
These regulations state that "wet weather
samples shall be collected from the stormwater discharge resulting
from a storm event that is greater than .1 inch and at least 72 hours
from the previously measurable (greater than .1 inch) storm event."
(40 CFR 122.21 (g)(7)) New Jersey will be promulgating subsequent
regulations to implement the EPA stormwater permitting program.
In order to be consistent with future State regulations in this area,
the Phase " rules apply the EPA definition of wet weather
conditions. Initially, nonpoint source parameters, such as oi'l and
grease, nutrients, dissolved oxygen demand, etc., were included in
the Phase II rules. However, due to the limited funding provided by
the SIIA it was decided that samples collected dur,ing the final
mapping would only be analyzed for bacteria. (L. Rosenblatt, personal
communications) Additionally. to obtain a representative sample
for nonpoint source poHution, flow-we,ighted composite sampling
would have to be performed.
To accomplish this sampHng, affected
municipalities would have to collect samples at least every 15
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minutes during a storm event and each sample would have to be
analyzed individually. (40 CF'R 122.21 (g}(7)) The complexity
involved in this monitoring warrants its delay until more
information is known about the stormwater. sewer systems. If
nonpoint source monitoring is to be performed it will be completed
in the nonpoint source planning phase of the SUA.
When establishing, the standards that are to be applied during
the final mapping for determining the level of bacteria that ,is to be
considered excessive, the New Jersey Surface Water Quality
Standards were utilized. These standards are based upon the
c'lassification and the use of the receiving water into which the
outfall discharges. Samples will be analyzed for the presence of
total coliform, fecal coliform and enteroccocus. Fecal coliform and
enteroccocus are used in New Jersey Cooperative Coastal Monitoring
Program (CCMP) to determine if waters are safe for contact
recreation. (NJDEP, 1990b) Total coliform is used in the shellfish
monitoring program to evaluate if sheUfish harvested from waters
are safe for human consumption. (USDOH & HS, 1990) The Phase II
rules state that the following numbers, if found, are to be
considered excessive levels of bacteria and as a result would trigger
the investigation of the system:
Fecal coliform levels greater than:
50 counts/100 ml for coastal saline waters
(SC);
200 counts/1. 00 ml for fresh waters (FW2)
and saline estuarine waters (SE1);
770 counts/100 ml for saline estuarine
waters (SE2); and
1500 counts/100 ml for saline estuarine
waters (SE3)
Enteroccocus levels greater than:
33 counts/100 ml for fresh waters (FW2);
35 counts/100 ml saline estuarine
waters (SE1) and coastal saline waters (SC)
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Bacterial indicator levels greater than the standard for
approved shellfish waters as established by the National
Shellfish Sanitation Program. (N.J.A.C. 7:22A-4.7(a))
If the sample analysis indicates levels of bacteria exceeding
the standards, the affected municipality must continue to take grab
samples at access points throughout the system until the sample
analysis no longer indicates excessive bacterial levels. At that
time, the affected municipality must use smoke testing, dye testing',
video investigations or any other method approved by the NJDEP to
locate the source of the contamination. (N.J.A.C. 7:22A-4.5(d)(2))
Recognizing that the discharge at every outfall may exceed the
bacteria levels set forth in the rule, affected municipaliti,es are
allowed to forego waiting for the results of the initial sampling and
immediately begin the investig,ation of the stormwater sewer
system. (N.J.A.C. 7:22A-4.5(c)(3))
Only the initial sample at the outfall has to be analyzed for
total coliform. Total coliform is required to be included in the
analysis of the discharges from the outfall due to its use for
shellfish harvesting. When the affected municipality begins to
sample the rest of the system, analyzing those samples for total
coliform becomes optional. (N.J.A.C. 7:22A-4.6(d)(2)) Total coliform
was made optional in the investigative sampling because of the lag
time associated with the analysis of the sample. It takes three days
for total coliform to be analyzed as compared with one day for fecal
coliform and enteroccocus. (NJDEP, 1987b) If the affected
municipality has to wait three days for laboratory results rainfall
events may be missed delaying the sampling process. Total coliform
does not provide any additional information for the investigative
sampling; therefore, investigative sampling is limited to fecal
coliform and enteroccocus.
The viral indicator test is another test that may be available
to indicate if there is fecal contamination present in the
stormwater discharge. This test is able to make the distinction
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between human and animal fecal contamination. (Sobsey, 1989)
Unfortunately, at this time the viral indicator test has not been
approved by the NJDEP. However, because the work required under
the rules spans over a three year period, this test, once approved,
has been specified by the rU'les as an acceptable method for
identifying problems.
If the affected municipality discovers that the contamination
originates from an interconnection or a cross-connection, they shall
take measures to eliminate the problem immediately. (N.J.A.C.
7:22A-4.6) If the affected municipality is unable to locate an
interconnection or cross-connection as the source of the prob'lem,
than the source area isolated through sampling must be observed and
a hypothesis of where the problem is originating must be made.
(N.J.A.C. 7:22A-4.5(e)) At this point, the municipality will be
discovering potential nonpoint sources of pollution, and these
sources must also be included on the final map.
It should be noted that the $4.7 million has been allocated
under the SIIA to provide grants for costs incurred to plan and
design for the abatement of interconnections and cross-connections.
Rules have been drafted to distribute this money, and distribution
will be based on a first come, first serve basis.

NEW JERSEY SURFACE WATER QUALITY STANDARDS

When the fina'i mapping rul.es were proposed a public hearing
was held to receive input on these rules. There were comments
expressed at this public hearing concerning the use of the New
Jersey Surface Water Quality Standards in determining excessive
levels of bacteria; (NJDEP, 1990e) The public feared that the
standards being used in the Phase \I rul'es are too low and that every
outfall will indicate a problem. A representative from the
Monmouth County Health Department stated that background levels
for bacteria during a rain event may be in the thousands, and that
the standard for excessive levels should be set closer to 9000
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counts/100 ml. (NJDEP, 1990e) Unfortunately, sufficient scientific
evidence for using, a different standard falls to exist. Without this
support, the NJDEP can not justify the use of any standard in the
rules other than the New Jersey Surface Water Quality Standards.
The New Jersey Surface Water Quality Standards are ambient
standards, that is in-stream standards. These standards are be'ing
utilized in the rules to indicate a potential problem and not to
measure comp:liance with these standards. (N.J.A.C. 7:22A-4,
Summary) Standards for stormwater discharges from the end of the
pipe do not exist. In order to determine if the stormwater discharge
is violating the ambient standards an analysis of the amount of flow
from the outfall, the water quality of the discharge and the mixing
potential of the receiving water would have to be performed.
(N.J.A.C. 7:22A-4, Summary) Given the large number of stormwater
discharges that have to be sampled in order to identify
interconnections and cross-connections, and the sporadic nature of
these discharges. this type of analysis for each outfall would be
unreasonable.
The New Jersey Surface Water Quality Standards are developed
to protect and enhance the surface water resources of the State.
These standards are adopted pursuant to the New Jersey Water
Pollution Control Act, N.J.S.A. 58:10A-1 et seq. These standards
pertain to all surface waters throughout the State. It ,is the policy
of the State of New Jersey to "restore. maintain and enhance the
chemical, physical and biological integrity of its waters." (N.J.S.A.
58:10A-2) The Surface Water Qual,ity Standards contain an antidegradation policy for all surface waters in New Jersey. This policy
requires that all existing uses of waterbodies within the State be
maintained and that designated uses be achieved wherever these
uses are not precluded by natural conditions. (N.J.A.C. 7:9-4.5(d))
Along with this anti-degradation policy, the Standards classify
waters into different categories based on resource value and use.
Different classifications carry with them different standards for
poll'utants. For example. various waters in the State are classified
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as Category 1 waters, this classification identifies that these
waters should be protected from "measurable changes in water
quality characteristics because of their clarity, color, scenic
setting, other characteristics of aesthetic value, exceptional
ecological significance, exceptional recreational significance,
exceptional water supply significance or exceptional iisheries
resources." (N.J.A.C. 7:9-4.4) These water command the highest level
of protection in the State.
The standards also set water quality based effluent
limitations for discharges to insure that water quality standards for
the different classifications are met. For instance, waters with a
SC classification, the general surface water classification applied
to coastal saline waters, may not have fecal coliform levels
exceeding 50 counts per 100 ml. However, the fecal coliform
standard for waters having a SE1 classi,fication, the general' surface
water classification applied to saline waters of estuaries, is 200
counts per 100 mt. (N.J.A.C. 7:9-4.14) These standards will be an
important tool for municipalities when developing stormwater
management and nonpoint source control plans. These standards will
lend guidance for determining the amount of protection that is
warranted for different waterbodies.

QUARTERLY MONITORING

When the final map is completed, the SIIA requires that the
affected municipalities monitor, every three months, the water
quality at al'l stormwater sewer outfall lines discharging to salt
waters. (N.J.S.A. 58:25-23) This monitoring is being performed to
identify contaminants that may resu~lt from breaks in the sanitary
sewer system or illegal connections between the sanitary and the
stormwater sewer system. This monitoring requirement is designed
to continue indefinitely and is to be used as an ,indicator of future
problems.
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Monitoring all outfalls discharging to salt waters is an
onerous requirement and the NJDEP explored options to relieve some
of the burden associated with this monitoring. (K. Hoffmann,
personal communications) Ambient monitoring as opposed to
monitoring the discharge at each outfall was considered; however, if
ambient monitoring was required the affected municipalities would
still be obligated to perform this monitoring at each outfall
location, not alleviating the burden of work. Additionally, the NJDEP
has in place a strong ambient monitoring program in the coast. To
require more ambient monitor,ing would be a duplication of effort. It
would be more beneficial to monitor the discharges from the
outfalls so that when a problem is identified in the waterbody the
source of the contamination can be found expeditiously.
During the public hearing on the proposed rules, a commentor
suggested that a priority system be developed for the quarterly
monitoring. (NJDEP, 1990e) The NJDEP agreed with this concept and
changed the rule upon adoption to include a priority system for
quarterly monitoring. The same priority system established for the
initial investigative sampling will be used for the quarterly
monitoring. The rules stipulate that if weather conditions fail to
allow for the monitoring of all outfalls in one quarter, the affected
municipality can monitor the missed outfalls in the following
quarter. (N.J.A.C. 7:22A-4.8) As a result, if weather conditions
prohibit the affected municipality from monitoring all outfalls
during one quarter the priority system will insure that the
monitoring willi take place in the most environmentally sensitive
areas.

NONPOINT SOURCE ABATEMENT PLANNING REQUIREMENTS
In addition to the mapping requirements, the SIIA requires
municipalities to develop stormwater managementlnonpoint source
control plans. (N.J.S.A. 58:25-27) There is $2.5 million available for
grants to municipalities to complete this work. The information
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provided in Phase I and II of the SIIA will provide the framework for
implementing these programs in New Jersey coastal communities.

COMBINED SEWER OVERFLOW ABATEMENT REQUIREMENTS

The SIIA also requires that "any public enmy operating a
combined stormwater sewer and sanitary sewage system shall
provide abatement measures at any combined sewer overflow point."
(N.J.S.A. 58:25-28) A combined sewer system is a system that
carries wastewater all of the time, but also is used to transport
stormwater during ,rain events. If the rainfall is particularly heavy
and the waste water flow is high the system allows for a release of
its contents at certain points. These points are called combined
sewer overflow (eSa) points. (N.J.A.e. 7:22A-1.4) esa points allow
the overflow to discharge directly into surface waters of the State.
These systems should only be discharging at esa points when there
is a large storm event and the system is unable to handle the flow.
Because of their function, esa's should not be discharging during dry
weather. However, problems stemming from combined systems
include dry weather discharges and discharges of solid and floatable
debris. Therefore, under the SUA, rules were developed to provide
grants for dry weather overflow elimination and solids/floatable
reduction from esa points. (N.J.A.e. 7:22A-6) There are no combined
stormwater and sanitary sewer system in the coastal area. (D.
Zeppenfeld, personal communications) As a result, the ru'les to
address esa problems are separate and apart from the Phase I and
Phase II rules.
FUNDING

The SIIA appropriated $33.5 million from the General Fund to
the NJDEP for implementation of the Act. This money is to provide
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grant funding to the entities responsible for fulfilling the
requirements of the SIIA. This money has been deposited into the
Municipal Stormwater Management and Combined Sewer Overfllow
Abatement Assistance Fund. Not all of the funding has been released
by the Treasury. At this time, some of this funding has been
withheld to address the budget crisis and will be released when the
NJDEP shows a need for the money. Originally, the following
amounts were allocated to fund each requirement:
Operation Clean Shores: $2.6 million (Not a requirement
of the SIIA, however funding from the SIIA was used for
this purpose)
Preliminary Mapping Grants: $1.045 million
Final Mapping Grants: $5.535 million
Nonpoint Source Abatement Planning: $2.8 million
Interconnection/Cross-connection Grants: $4.7 million
Combined Sewer Overflow Grants: $16.82 million
Out of this funding the following amounts are presently
available:
Operation Clean Shores: $2.6 million
Preliminary Mapping Grants: $1.045 million
Final Mapping Grants: $5.535 million
Nonpoint Source Abatement Planning: $0 million
Interconnection/Cross-connection Grants: $0 mililion
Combined Sewer Overflow Grants: $ 7.122 million

ENFORCEMENT
THE NEW JERSEY WATER POLLUTION CONTROL ACT

The New Jersey Water Pollution Control Act (NJWPCA), N.J.S.A.
58:10A-1, was adopted in 1977. The NJWPCA implements, at the
State level, the National Pollutant Discharge Elimination System,
establlished by the Clean Water Act. The NJWPCA requires that any
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person who is going to discharge any pollutant into the surface or
ground waters of the State must obtain a permit for the discharge.
This permit is a legally binding agreement between the NJDEP and
the permittee, that allows the permittee to discharge effluent into
the States waters. (N.J.S.A. 58:10A-6) However, the ability to
discharge is contingent upon specified terms and conditions. The
permi,t stipulates the amount of pollution that is allotted for each
discharge based upon the water quality standard for the receiving
water. Because the standards are ambient standards, complex
scientific formulas have been developed to determine these
discharge concentrations. The permit requires the permittee to
sample the discharge to insure that the discharge is within its
effluent limitations. The permittee must report to the NJDEP either
the monthly average of each po'llutant found in the discharge or the
highest pollutant levels reported in the sampling conducted during
the month, or both. (N.J.S.A. 58:10A-6)
The NJWPCA defines discharge as "an intentional or
unintentional action or omission resulting in the releasi,ng, spilling,
leak'ing, pumping, pouring, emitting, emptying or dumping of a
pollutant into the water of the State." (N.J.S.A. 58:10A-3) From this
definition it is apparent that discharges are not confined to just
sanitary and industrial point sources. Nonpoint sources and
stormwater discharges are applicable under this definition,
furnishing the NJDEP with broad authority for controlling the input
of pollutants into surface waters. However, the regulations
promulgated by the NJDEP to implement the NJWPCA state that
separate storm sewers that "operate primarily for the purpose of
collecting and conveying stormwater runoff which are not located in
an urbanized area," and have not been designated as a significant
contributor of pollutants to the waters of the State, are exempt
from obtaining a permit. (N.J.A.C. 7:14A-3.8(b}(2)) At this time, only
those systems in urbanized areas or ones that have been ,identified
as causing, problems can be permitted. This i1imits NJDEP's authority
in the field of stormwater permitting.
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Any person found discharging pollutants to surface waters
without a permit or discharging pollutants exceeding the limits in
their permit will be subject to the civil administrative penalty
provisions of the NJWPCA. (N.J.S.A. 58:10A-10) Under these
provisions, the NJDEP may assess a penalty of not more than
$50,000 for each violation of the Act. Each violation of any
provision of the Act constitutes a separate violation and is subject
to pena.lties. Also, each day that the violation continues is
considered a separate violation subject to penalties. Penalties are
determined by both the conduct of the violator, and the seriousness
of the violation. When the SUA was adopted, amendments to these
civil administrative penalty provisions were made. These
amendments authorize the NJDEP to use the the civil administrative
penalty provisions to enforce the requirements of the SIIA. The
amendments establish the seriousness of the violation by
determini,ng deviation from the requirements of the SIIA. A major
violation will include any serious deviation from the SIIA
requirements, while a moderate violation will include any
substantial deviation from the requirements. (N.J.S.A. 7:14-8.5)
These amendments clarify the enforcement authority available to
the NJDEP to insure the implementation of the SIIA.
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CHA'PTER 3
FUTURE FUNDING
THE STORMWATER MANAGEMENT AND COMBINED SEWER
OVERFLOW ABATEMENT BOND ACT

In order to correct the problems identified in Phase II of the
SIIA, additional resources will be needed. The Stormwater
Management and Combined Sewer Overflow Abatement Bond Act
(Bond Act), P.L. 1989, c. 181., is a source for this future funding.
Included on the November 7, 1989 New Jersey election ballot was a
public question concerning the enactment of the Bond Act. This
question asked voters to decide whether the Bond Act, which
authorized the State to provide grants and low interest loans to
local government units to finance stormwater management and
combined sewer overflow abatement projects, should be approved.
The Bond Act would provide an aggregate amount of $50 million for
this purpose. (P.L. 1989, c.181) The vote was 1,094,519 in favor of
the Bond Act and 529,270 against. These results indicate that the
people of New Jersey recognize the problems associated with
stormwater and the enormous amount of capital necessary to
correct these problems.
1

The Bond Act requires the Commissioner of the NJDEP to
develop a priority system for stormwater management and CSO
abatement projects. (P.L. 1989, ch. 181) This priority system will
establish a ranking procedure for projects to determine funding
choices. Each fiscal year, the Commissioner of the NJD'EP shall
provide a priority tist for that year's funding under the Bond Act and
shall include with this list the amount of available money for these
projects.
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The NJDEP established that the Bond Act money would be
distributed by the New Jersey Wastewater Financing Program which
has two components, the New Jersey Wastewater Treatment Fund
and the New Jersey Wastewater Treatment Trust. The Wastewater
Treatment Fund is administered by, and an entity of, the NJDEP.
While the Wastewater Treatment Trust was established by the New
Jersey Wastewater Treatment Trust Act, the Trust is an instrument
of the State that is considered to be "in, but not of," the NJDEP.
State money is used to capitalize the Trust, and as a result the
State legislature has oversight of the Trust's operations. Both
programs provide low interest loans to finance costs associated
with wastewater treatment facilities. (P.L. 1985, c. 329)
Traditionally, the money for the Wastewater Financi,ng
Program was provided by a State revolving fund component composed
of federal capitalization grants and money generated from the New
Jersey Wastewater Treatment Bond Act of 1985. (NJDEP, 1990c)
The New Jersey Wastewater Treatment Bond Act of 1985. (P.L. 1985
c. 329), provided $190 million for low interest loans to local
government units for the construction of wastewater treatment
facilities. The New Jersey Wastewater Treatment Trust received
$40 million of this money, and the Wastewater Treatment Fund
received $150 million of this money. This money is distributed
based upon the Priority System, Intended Use Plan and Project
Priority List developed by NJDEP to prioritize funding of wastewater
treatment facility projects. (NJ DEP, 1990c)
The NJDEP is proposing to utilize this Priority System,
Intended Use Plan and Project Priority List to establish a ranking for
projects to receive Bond Act money. The Priority System ranks
projects based upon their impacts on water quality. It also
considers the existing condition of the waterbody that the project
will be impacting. The system works by assigning values to water
uses and specific project types. The project with the highest point
value after the analysis is given top priority. For example, a potable
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water supply is given 200 points, waters used for primary contact
recreation are given 125 points and shellfish waters are given 100
points. The types of projects that receive points under this system
are projects for upgrading of primary treatment discharges, 500
points; Infiltration/Inflow correction, 250 points and sludge
treatment, 100 points. (NJDEP, 1990c)
The rules developed for the implementing the Bond Act will
amend existing rulles that govern the Wastewater Financing Program.
Traditionally, the rules that are being amended have addressed
strictly wastewater projects, that is projects that deal with
sanitary sewer waste. The costs of wastewater treatment projects
are quite high, and therefore, extensive application procedures have
been developed in order to receive this funding. These procedures
will now pertain to applicants for Bond Act funding. The procedures
include the submittal of a Project Report/Facilities Plan that
The
requires an Environmental Assessment. (N.J.A.C. 7:22-3)
thoroughness of the Assessment is dependent upon the type of
project that is receiving funding. There are three levels of
environmenta'l review. Level one is the least rigorous. The
requirements for level one review are the only ones that are
transferrable to stormwater management projects. Level one
review is for projects that would change the existing conveyance
facility or for minor improvements to treatment facilities.
However, if these improvements produce a new discharge, reduce the
level of treatment or increase the quantity of flow in an existing
discharge they may not fall under level one review. If a project is
expected to have adverse effects on the environment or have an
adverse impact on cultural resource, endangered or threatened
species, wetlands, floodplains, important farmlands or other
environmentally critical areas the project may not fall under level
one review. (N.J.A.C. 7:22-10.4) For level one environmental review
the applicant must provide the following:
1.

A brief description of the need for the project;
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2.
3.
4.
5.

6.
7.

The nature and location of any structures that are to be
built;
A map of the service area of the the affected wastewater
treatment facility
A map of the planning area that depicts the proposed
activity;
A description of the beneficial and adverse impacts of the
project, including the basis for why the project qua'lifies
for levell one review;
A narrative on alternatives available;
A summary of public participation in the project. (N.J.A.C.
7:22-10.4)

The Department will review this documentation to determine
if it is complete and also if the project belongs under level one
review. If the Department determines that level one review is not
appropriate it will require the project to be elevated to level two or
levell three Ireview.
Level two and level three reviews are not conducive to
stormwater management projects. An example of what is required
in a level two review is the following:
1. A description of existing wastewater treatment facilities,
their service areas, treatment levels, design capabilities and
wastewater flows;
2. A calculation of the extent of development the project
would allow to occur;
3. Water supply sources, current demand and current reliable
supply; and
4. Geology" topography and soil types and limitations with
respect to the use of on-site disposal systems or land
application of effluent or residuals. (N.J.A.C. 7:22-10.5)
If a project is expected to have adverse environmental
impacts, conflicts with existing land use poHcies or directly
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displace populations than the project must proceed through a level
three environmentall review. For a level three review, the applicant
must supply the information required in a I'evel two review and an
Environmental Impact Statement. The Environmental Impact
Statement must address areas of controversy, the purpose and need
for the project, comparisons of alternatives, environmental effects
and public participation inputs for the project. (N.J.A.C. 7:22-10.6)
Along with the environmental assessment, the Project
Report/Facilities Plan must also. include:
1. A description of both the proposed wastewater treatment
facilities and the complete water treatment system of
which it is a part; and
2. A description of the Best Practicable Wastewater Treatment
technology. (N.J.A.C. 7:22-3.11)
The application procedures also discuss flow requirements,
capacity of the facility, improving effluent quality, alternative
methods and reuse of sludge materials. Furthermore, The
application requires applicants to identify a user charge system.
This charge system is to insure that there is income from the
project to cover the costs of the loan.
Under the SIIA, municipalities will be identifying specific
problems with their stormwater sewer system. However, as
municipalities take measures to locate and control pollutants
associated with stormwater, they will also be identifying needs for
future funding. The Bond Act is a valuable funding resource that
should not be disregarded by the NJDEP. The NJDEP should insure
that the priority system used and the rules developed under the Bond
Act sUfficiently address the needs of stormwater projects.
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CHAPTER 4
STATE LEGISLATION FOR STORMWATER MANAGEMENT AND
NONPOINT SOURCE CONTROL

To develop rules under the SIIA for nonpoint source pollution
control, the NJOEP must look towards existing State and federal
legislation for guidance and authority.

STREET CLEANING AND DISPOSAL OF REFUSE

The legislation, Street Cleaning and Disposal of Refuse, iN.J.S.A.
40:66-1 et seq., provides authority for municipalities to control
nonpoint source pollution. Under this law the municipality may
provide street cleaning services and may purchase and operate the
necessary equipment to preform these services. Municipalities may
"make, amend, repeal and enforce all such ordinances, resolutions,
rules and regulations as may be deemed necessary and proper" for
the operation and management of a street sweeping system. (N.J.S.A.
40:66-1) Street sweeping cleans up potential pollutants that may
eventually be washed into the stormwater sewer system after a rain
event. It is an important preventative step in nonpoint source
pollution control. This law enables municipalities to take measures
to operate and manage a street sweeping initiative.

THE MUNICIPAL LAND USE LAW

In New Jersey, the Municipal Land Use Law (MLUL). N.J.S.A.
40:550-1 et seq., provides municipalities with a vehicle for insuring
that development is carried out in a responsible manner. This law

67
requires that all site plans and subdivisions, except for subdivisions
or individual lot applications for detached one or two dwelling unit
buildings, be reviewed and approved by the municipality before
development may begin. (N.J.S.A. 40:55D-37) The MLUL requires each
municipality to designate an agency responsible for the
implementation of the law. In most instances, this designated
agency is the municipal planning board. The designated municipal
agency must hold a public hearing on each application for
development, and make a decision on that application based on
comments received at the public hearing. (N.J.S.A. 40:550-10) A
municipal ordinance requiring the approval by a designated municipal
agency of either subdivisions or site plans must be adopted. This
ordinance must contain provisions for "adequate water supply,
drainage, shade trees, sewerage facilities and other utilities
necessary for essential services to residents and occupants."
(N.J.S.A. 40:550-38)
The ordinance must stipulate that a site plan
include, at a minimum, the following:
1. The existing and proposed conditions of the lot,
including but not necessarily limited to topography,
vegetation, drainage, flood plains, marshes and
waterways;
2. The location of all existing and proposed buildings,
drives, parking spaces, walkways, means of ingress
and egress, drainage facilities, utility services,
landscaping, structures and signs, lighting, screening
devices; and
3. Any other information that may be reasonably required
in order to make an informed determination on the
review and approval of site plans. (N.J.S.A. 40:550-7)
Orainage is defined by the act as "the removal of surface water
or groundwater from land by drains, grading or other means and
includes control of runoff during and after construction or
development to minimize erosion and sedimentation, to assure the
adequacy of existing and proposed culverts and bridges, to induce
water recharge into the ground where practical, to lesson nonpoint
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source pollution, to maintain the integrity of stream channels for
their biological functions as well as for drainage, and the means
necessary for water supply preservation or prevention or alleviation
of flooding." (N.J.S.A. 40:550-4) This definition of drainage includes
controlling runoff to lesson nonpoint source pollution. Therefore,
municipalities can address pollution problems stemming from
stormwater runoff in the ordinance containing the prov,isions for
site plan approval. This ordinance can require that controls for
stormwater management be incorporated into the site plan.
The governing body of a municipality may under the MLUL adopt
regulations that require a developer, as a condition of approval, to
pay a share of the cost of providing "only reasonable and necessary"
sewerage and drainage facilities located outside of the development
but necessitated by the development." (N.J.S.A. 40:55D-42) These
fees are used to cover the costs of the impacts that the development
and added population win have on infrastructure. Impact fees may
be an option to provide funding for regional stormwater controls.
The MLUL also allows the municipality to require the
developer, as a condition for approval, to furnish a performance
guarantee in favor of the municipality for the cost of installation of
improvements such as storm sewers, drainage structures, erosion
control and sedimentation control devices. (N.J.S.A. 40:55D-53)
Additionally, the developer must provide a maintenance guarantee
for a period not to exceed 2 years after final acceptance of the
improvement. (N.J.S.A. 40:550-53(a)(2)} These requirements insure
that the costs for stormwater control practices will be provided and
that limited maintenance costs will be avail'able.
Under the MLUL, the designated municipal agency must develop
a master plan that will guide the manner of development within the
municipality based upon public health and welfare. (N.J.S.A. 40:55028(a)) This master plan must include an analysis of the need for
drainage and flood control facilities, including any stormwater
management plan required pursuant to the Stormwater Management
Act. The Stormwater Management Act, P.L. 1981, c. 32, was adopted
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on February 12, 1981, amending and supplementing the existing
MLUL. This Act requires every municipality in the State of New
Jersey to prepare "a storm water management plan and storm water
control ordinance to implement this plan." (N.J.S.A. 40:550-93)
However, there is a stipulation in the law that municipalities are
onl'y required to develop these plans if a grant has been made
available to them for this work. The Commissioner of the NJo,EP is
authorized by the Act to make grants available to municipalities
from the appropriations under the Act and from other sources.
(N.J.S.A. 40:550-98) These grants shall provide 90% of the cost for
preparing the storm water management plans. These storm water
management plans and ordinances are required to be designed to
include provisi,ons that will:
a. Reduce flood damage, including damage to life and
property;
b.

Minimize storm water runoff from any new land
development where such runoff wi'll increase flood
damage;

c.

Reduce soil erosion from any development or
construction project;

d.

Assure the adequacy of existing and proposed culverts
and bridges;

e.

Induce water recharge into ground water where
practicable;

f.

Prevent, to the greatest extent feasible, an increase
in nonpoint pollution; and

g.

Maintain the integrity of stream channels for their
biological functions, as well as for drainage. (N.J.S.A.
40:55D-95)

The plan must include both structural and nonstructural
controls that are necessary to manage stormwater. The
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municipalities are required to submit a stormwater management
plan and implementing ordinances to the county planning agency or
county water resources association. The plan must receive approval
from the agency or association before it may take effect. Counties
are also authorized by the Act to provide technical assistance to the
municipalities in preparing and revising these plans and ordinances.
Rules to imp'lement the Act were adopted on February 7, 1983, these
rules were revised in 1987 and readopted in 1988. (N.J.A.C. 7:8-1.1
et. seq.) Last year minor changes were proposed for these rules, at
this time these changes have not been adopted.
The existing rules breakdown the planning for stormwater
management into two phases. Phase I requires municipalities to
develop preventative measures for stormwater control at the site
plan and subdivision review 'level. Phase U requires long term
comprehensive planning combining alternative preventative
stormwater management measures with remedial measures. Phase
will consist of the foUowing elements:

1. A statement concerning how the plan will achieve the
goals of the Act.

2. A delineation of jurisdictional authority and
responsibility in the Phase I plan area.

3. An eval'uation of existing county and local stormwater
management plans and ordinances. This evaluation
shall examine the consistency of the existing
ordinances with regard to water quality/quantity
objectives and minimum standards discussed in the
Act.
4. An evaluation of needs.
of two parts:

This evaluation shall consist

a. A general assessment of those items necessary
for the county and/or local ordinances to achieve
full compliance with the Act including but not
limited to soil surveys, natural resource
inventories and pertinent elements of local and
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county master plans; and
b. An estimate of the technical (personnel and
physical resources) and institutional needs
necessary to undertake implementation of the
Phase I Plan.
5. Develop and recommend stormwater management
ordinances. (N.J.A.C. 7:8-3.1)
The Phase II stor:mwater management plan will be based upon a
detailed analysis of alternative stormwater management approached
on an integrated or regional basis. (N.J.A.C. 7:8-3.1 (b)) The plan will
consist of a system of nonstructural and/or structural stormwater
management programs to mitigate nooding and nonpoint source
polilution. The need for master detention basins to supplement or
replace individual detention basins or other facilities shall be
considered. The need for expanded protection of environmentally
critical areas including flood plai!ns and wetlands shall be reviewed.
Plans shall also be developed to address appropriate remedial
stormwater control measures. A survey of institutional issues
involved and of the social, environmental and economic impl,ications
of the proposed actions shall be included. The Phase II planning may
be carried out by counties or municipalities. This planning is to be
done on a watershed basis which wUl broaden the approach to
stormwater management. Counties may also want to develop Phase
111 pl'ans to assist them ,in their approval of municipal stormwater
management plans. (NJDEP, 1987)
The appropri,ations bi'll for this Act required that the NJDEP
develop a priority system to allocate the funding provided. To
determine priodty municipalities the NJDEP was to examine high
flood risk areas; impacts on water quality from nonpoint source
pollution especially on reservoirs, beaches and shellfish growing
waters; and communities experiencing a great deal of development.
This priority listing was established to determine municipalities
that would receive the limited funds available under the Act. To
complete Phase I plans high priority municipalities were offered up
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to $5,000.00 in grant money. This grant was to cover 90% of the
costs for preparing and adopting a stormwater management
ordinance. Out of the 567 municipalities in New Jersey, 384 of them
were offered a grant under this program. Only forty municipalities
have been awarded grant funding. Unfortunately, the 90% funding
requirement under the Act prohibits the NJDEP from requiring alii
municipalities in the State to adopt stormwater management plans
and implementing ordinances. The NJDEP has developed a model
stormwater ordinance which is to be used by the municipalities as
guidance when they are creating their own ordinance. This model
ordinance mostly references detention basins as control measures.
It also contains recommendations concerning maintenance
requirements for stormwater management facilities. It should be
noted that the NJDEP developed a best management practices manual
that ouUines measures that can be taken to address water quality
concerns from stormwater runoff. This manual is in the process of
being updated to include a more comprehensive assessment of both
structural and nonstructural pollution controls for stormwater
runoff. (NJDEP, 1991) Once this updated manual is completed, the
model. stormwater ordinance will have to be amended to include the
numerous options for pollution control outlined in the manual,.
Although the Act gives a much broader authority for
stormwater management than what has been provided by the rules,
the NJDEP felt that the adoption of the ordinance would initiate the
development of a broader stormwater management and nonpoint
source control plan on the local level.
Unfortunately, the response
to this program was weak, and there remains over $800,000.00
available for grants under this program.
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CHAPTER 5
FEDERAL LEGISLATION FOR STORMWATER MANAGEMENT AND
NONPOINT SOURCE CONTROL
SECTtON 319 OF THE CLEAN WATER ACT

Section 319 of the Clean Water Act, as amended by the Water
Quality Act of 1987, requires each State to prepare, and submit to
EPA for approval, a Nonpoint Source Assessment and Management
Program (319 Report). (P.L.100-4, sec. 319) This Management
Program shall include an assessment of the State's waters for
impacts from nonpoint sources of pollution, and a management
scheme to address these pollution sources. The assessment shall:
1. Identify navigable waters within the State which,
without additional action to control nonpoint sources
of pollution, cannot reasonably be expected to attain or
maintain applicable water quality standards or goals;
2. Identify those categories of nonpoint source pollution,
or where appropriate, particular nonpoint source
pollutants which significantly degrade navigable
waters negating those waters from meeting water
quality standards or goals;
3. Describe the process for identifying best management
practices to control and reduce nonpoint source
polliution; and
4. Identify and describe State and local programs for
controlling nonpoint source pollution. (P .L.1 00-4, sec.
319(a)(1 ))
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The management program developed to control nonpoint
sources of pollution shall include:
1. An identification of best management practices that
will be undertaken to reduce pollutant loadings from
nonpoint sources of pollution;
2. An identification of programs to achieve
implementation of best management practices;
3. An identification of a schedule containing annual
milestones for implementing best management
practices; and
4. A certificatliol1 by the Attorney General that the State
has adequate legal authority to implement the nonpoint
source management program.
New Jersey combilned the nonpoi'nt source assessment and
management requirements under the Clean Water Act into one
document. New Jersey's 319 Report was finalized in October of
1989 and received EPA approval. Section 305(b) of the federal Clean
Water Act requires States to prepare a biennial assessment of the
water quality conditions of the State's major rivers, lakes,
estuaries, ocean waters and groundwaters. (P .L.1 00-4, sec. 305(b))
In the 1988 State Water Quality 'Inventory Report, a questionnaire
was sent to county planning departments, the New Jersey soil
conservation districts, the NJDEP's Division of Fish, Game and
Wildlife and the NJDEP's Division of Water Resources. These
agencies were asked to specify suspected sources of nonpoint
po,llution and to identify the type of pollutants they believed to be
impacting waterbodies of the State. This information was than used
to assess the problems associated with nonpoint source pollution.
This assessment was very generalized and did not specify the level
of nonpoint source impacts on the waterbodies. However, the
questionnaire did aUow for the identification of the major nonpoint
sources of poUution impacting New Jersey waters. These sources
included agricultural runoff, road runoff, runoff from construction
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sites and urban/suburban runoff. The evaluations also showed that
sediment, nutrients and bacteria were the most common sources of
nonpoint source pollution found in New Jersey. (NJDEP, 1988)
The 319 Report indicates that New Jersey was plagued by
beach closings in the summers of 1987 and 1988, and that the
causes of many of these beach closings were land based and
associated with rainfall. This Report also states that 80% to 90% of
all beach closings are attributed to elevated levels of bacteria from
stormwater runoff. (NJDEP, 1989b) The Report discusses other
pollutants that impact ocean waters, such as nutrients from excess
fertilizers on lawns. Nutrients may cause algal blooms to occur,
leading to low dissolved oxygen levels and fish kills. Also, floatable
materials are washed into the stormwater systems after rain
events, polluting New Jersey's ocean waters with litter and debris.
(NJDEP, 1989b)
Following the assessment, the 319 Report outlines the legal
authority that exists in New Jersey for implementing a nonpoint
source pollution control plan. The Report references the New Jersey
Water Pollution Control Act (NJWPCA), the Municipal Land Use Law
and the Sewage Infrastructure Improvement Act as avenues of
authority. The NJWPCA gives New Jersey the ability to regu:late
nonpoint sources of pollution to protect water quality. The
Stormwater Management Act requires municipalities to adopt
stormwater management plans and ,implementing ordinances, if a
grant has been provided to cover 90% of the costs involved. The SIIA
requires coastal' municipalities to take measures to abate nonpoint
source pollution.
According to the 319 Report, it is equally important for New
Jersey to develop regulations for implementing a nonpoint source
pollution control program. Although the authority exists for such a
program, regulations must be developed under this authority that
will detail the requirements for comprehensive statewide nonpoint
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source pollution control program. This Report also states that
awareness and education are critical factors in the success of a
nonpoint source program. In addition, the Report states that
information is needed regarding the specific origins of nonpoint
source pollution.
The Report outlines a basic approach to the management of
nonpoint source pOllution, cons'isting of the following:

1. Delaying stormwater permitting of municipal
stormwater systems until mandated by EPA, or until an
analysis of remedial actions is completed;
2. Developing statewide best management practices, and
implement'ing these practices through existing'
programs or on a voluntary basis. ,Requiring more
stringent best management practices in sensitive
areas;
3. Developing a regional approach to non point source
control where possible;
4. Requiring local consideration of best management
practices in the site plan and subdivision approval
process; and
5. Giving grants, when able, to municipalities for
preparing work, such as, mapping stormwater and
sanitary sewer systems, identifying nonpoint sources
of pollution and formulating municipal nonpoint source
control plans.

In order to develop this program the onglns of nonpoint
sources of pollution have to be characterized, the types of control
practices have to be assessed and responsible parties have to be
identified. Best management practices must be established, with
minimum standards being set for all nonpoint source pollution
control planning actions. Best management practices are defined by
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the Report as "officially approved procedures for reducing nonpoint
source po;Uution through structural and non-structural controls,
including operation and maintenance procedures." (NJDEP, 1989b)
Best management practices can either be initiated at the sou rce or
within the stormwater conveyance system to control the input of
pollutants to surface waters.
The 319 Report discusses implementing the nonpoint source
pollution control program in a phased approach. Phase I is the
planning phase for program implementation. This will include the
initiation of an educational program. Publ'ic participation will
begin in this phase and continue as the management program
proceeds. In this phase, the NJDEP will develop new regulations to
address nonpoint source pOUution control. These regulations will
be prepared taking into consideration existing programs that deal
with the problem. Financing the nonpoint source pollution control
program also has to be addressed in Phase I. Implementation of the
SIIA will take place in this phase, also the development of an New
Jersey aquifer recharge area protection plan and a New Jersey
wellhead protection plan will occur. In high priority areas the use
of best management practices wi'li be mandated to the extent
practicable under existing regulations. Local agencies will be
encouraged to implement best management practices during the site
plan approval process. Also, priorities willi be established for
future monitoring and planning that must be completed. At present,
the NJDEP is in Phase I of implementat ion.
1

During Phase II intensive surveys will be conducted of the
storm water sewer systems ,in high priority areas to locate illegal
connections between the stormwater and sanitary sewer systems,
as well as nonpoint source contributions. Monitoring of stormwater
quality will also take place during this phase. The resul,ts of the
surveys and monitoring will be used to develop nonpoint source
pollution control plans.
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In Phase III, the implementation of control practices on the
municipal level will occur, including provisions for meeting water
quality standards. Retrofitting of stormwater sewer systems may
occur if these systems are draining to environmentally sensitive
areas. Best management practices will be implemented statewide
and enforcement through several programs will occur.
The nonpoint source pollution control program wil'l continue
implementation in Phase IV. also an assessment of progress will be
made and changes to the program based on this assessment will
occur. Operation and maintenance of best management practices
will be a focus of this phase.

EPA REGULATIONS

The 1972 amendments to the Federal Water Pollution Control
Act, referred to as the Clean Water Act, mandate that a National
Pollutant Discharge Elimination System (NPDES) permit is required
for any discharge of pollutants from a point source to navigable
waters. (EPA, 1991 a)
These permits set effluent limitations for
the discharge. States like New Jersey administer their own NPDES
program providing they meet federal standards. New Jersey's
permitting program has traditionally focused on controlling
pollutants in discharges of municipal sewage and industrial process
wastewater. (NJDEP, 1989a) Although this program has been in
place for a long time there fails to be any remarkable improvement
in water quality.
This is an indication that the prob1lems are
originating from more diffuse sources, such as stormwater runoff
from urban areas and farmlands.
In 1973, the Environmental Protection Agency (EPA)
promulgated regulations stating that point source conveyances that
carry stormwater do not need a permit if the stormwater is not
contaminated by commercial activity. However, a permit is required
for discharges that have been identified as a significant contributor
of pollutants. The Natural Resources Defense Council chaUenged
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EPA's authority to "selectively exempt categories of point sources
from permit regulations." (568 F .2d 1369))
To address this assertion, the Water Quality Act of 1987, P.L.
100-4, amended the Clean Water Act to include Section 402(p).
Section 402(p) provides a comprehensive framework for addressing
stormwater discharges. Stormwater discharges, composed entirely
of stormwater, do not have to obtain a permit before October 1,
1992; however, the following stormwater discharges must obtain a
permit before that date:
1. A discharge with respect to a permit that has been
issued prior to February 4, 1987;
2. A discharge associated with industrial activity;
3. A discharge from a large municipal separate storm
sewer system;
4. A discharge from a medium municipal separate storm
sewer system; or
5. A discharge which the Director of EPA or in States
with approved NPDES programs, either the Director or
the EPA Regional Administrator, determines to
contribute to a violation of a water quality standard or
is a significant contributor of pollutants to water of
the United States. (P.L. 100-4, sec. 402(p))
On November 16, 1990, EPA adopted regulations to implement
Section 402(p) of the WQA. In New Jersey, a program is being
developed to fulfill the federal stormwater permitting
requirements. This program will initially address stormwater
discharges associated with industrial facilities. New Jersey's large
and medium municipalities (as defined by the regulations) utilize
combined sanitary and stormwater systems and not separate
stormwater systems. If the majority of the municipal system is
serviced by a combined sewer system it is exempt from the federa'i
requirements, and does not need to obtain a stormwater permit at
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this time. (40 CFR 122.26(b)) It should be noted that the regulations
do not require that all outfalls from a stormwater sewer system
within a ,large or medium municipality be given a permit with
effluent !'imitations, rather the regulations require that a muni,cipal
system wide permit be obtained. Presently, none of the
municipalities involved in the SIIA are required to obtain a permit
for their stormwater sewer system. Phase III of the SIIA will
provide the foundation for developing a municipal stormwater
permitting program. Therefore, being aware of the existing federal
requirements is necessary when developing this stormwater
management program.
The municipal stormwater permit application w,ill consist of
two parts. The basic components of the two part application are:

1.
2.
3.
4.
5.

Legal authority;
Source identificat'ion;
Discharge characterization;
Management programs; and
Fiscal resources; (40 CFR 122.26(d))

LEGAL AUTHQRITY:
Having the authority to carry out a stormwater management
program is the first issue that must be addressed. In part I of the
application, municipalities are required to identify any existing
legal authority that they maintain concerning their stormwater
sewer system. Where legal authority to implement a stormwater
program is lacking, the municipality must determine what will be
necessary to insure adequate authority. The municipality must
submit a description of steps that will be taken to obtain this
authority. In part II of the application, the municipality must show
that they have adequate legal authority to cont,rol pollutants to the
municipal system from stormwater associated with industrial
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activity, proh'ibit illicit discharges to the municipal system, control
the contribution of pollutants from bordering municipal systems,
and carry out inspections of the stormwater system to determine
compliance with permit conditions. (40 CFR 122.26(d)(2)(i)) Without
proper legal authority, municipalities will lack the enforcement
powers necessary to implement a successful stormwater
management program.
1

SOURCE IDENTIFICATION:
After the legal authority is established, municipalities must
determine what pollutants are contributing to their stormwater
sewer system. I.:n part 1 of the application, the municipality must
use available information to determine these possible sources of
pol'lution. To accomplish this the municipality must utilize the
follow'ing:

1. A topographic map of the municipality;
2. A description of the historic use of ordinances or
other controls which limirt the discharge of nonstorm
water to the municipal stormwater sewer system;
3. The location of known municipal stormwater sewer
outfal,ls;
4. Major structural controls for stormwater
management;
5. Projected population growth;
6. Any facility used for the treatment, storage or
disposal of municipal waste;
7. Any discharge that has been issued a NJPDES permit;
and
8. Parks and open space areas. (40 CFR 122.26(d)(1 )(iii))
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This information will assist municipalities in establishing the
additional data that is needed to characterize pollutant sources
contributing to the stormwater sewer system. By examining the
contours on a topographic map the municipality will be able to
determine the drainage areas within its municipal boundaries. The
identification of ordinances that have been used to prohibit illicit
discharges will allow the municipality to discern if additional
controls are necessary to eliminate these discharges. Municipalities
will be able to begin to understand the layout of their stormwater
sewer system by locating known major outfalls and structural
controls. Again, this information will establish what data is
missing on the stormwater system. In addition, the location of
existing structural controls provides the municipality with the
opportunity to determine if controls for water quantity can be
retrofitted to address water quatity concerns. Municipamies will
also be able to inspect these existing structural controls, to insure
that they are being maintained properly. If these structures fail to
be maintained they may be causing the same problems that they
were designed to eHminate.
The population projections will provide an estimate of
approximate growth within a drainage area and the potential for an
increase in future pollutant loadings. The data concerning municipal
waste facilities will assist municipalities in identifyi'ng areas that
should receive immediate attention, such as solid waste or
hazardous waste disposal sites draining to the system. By
specifying discharges that have received a permit, the municipality
will be aware of the contribution of pollutants from point sources
and adjust the estimates for nonpoint source loadings accordingly.
Moreover, in part I of the application, mun1icipalities must provide,
for each drainage area, a description of the land use in that drainage
area. (40 CFR 122.26(d)(1 )(ii)) This information will provide the
municipality with an understanding of what land use activities, and
potential pollutant sources, are located within each drainage area.
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Part II of the application requires municipalities to expand on
the source ~dentification information submitted in part I by
requiring that the municipalities locate an major outfalls in their
geographical boundaries. (40 CFR 122.26(d)(2)(iii)) A major
municipal stormwater outfall is defined by the regulation as an
outfall that "discharges from a single pipe with an inside diameter
of 36 j,nches or more or its equivalent (discharges from a single
conveyance other than a circular pipe which is associated with a
drainage area of more than 50 acres); or for municipal separate
storm sewers that receive storm water from lands zoned for
industrial activity, an outfall that discharges from a single pipe
with an inside diameter of 12 inches or more or from its equivalent
(discharge from other than a circular pipe associated with a
drainage area of 2 acres or more)". (40 CFR 122.26(b))
When a water quality problem is identified in the municipality
the location of major outfalls, and the 'and use activities of the
drainage area to those outfalls, will enable municipalities to locate
the source to the problem. Also, municipalities will be able to
determine where potential problems may occur by examining the
land use of a particular drainage area to the outfall.

CHARACTERIZATIQN QF DISCHARGES;
The municipa'iities are required to not only locate all major
outfalls and identify the land use activities draining to those
outfalls, but also characterize the discharge from the outfalls. In
the application the municipalities must characterize the discharges
from the stormwater sewer system. To accomplish this, the
municipality has to provide estimates of the monthly mean rain and
snow fall and the monthly average number of storm events.
Municipalities must also provide existing quantitative data on
municipal stormwater discharges, along with an identification of
sampling locations, sampling procedures and methods used to
analyze the sample. Part I of the application requires the
municipality to supply a list of all waterbodies that receive
stormwater discharges and a brief description of known water
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quality impacts. The discussion on water quality impacts must
stipulate whether the waters have been assessed and reported in the
State's water quality inventory report prepared under section 305(b)
of the Clean Water Act. Also, the municipality must indicate
whether the waterbody is meeting designated use and attainment
goals specified under the Clean Water Act, including the possible
causes for not meeting those goals. Any waters that without
controlling nonpoint sources of pollution can not be expected to
meet or attain water quality standards must be included. Waters
that have 'been found to have pollutants in bottom sediments or
fishes must be indicated in the application. Municipalities can also
indicate in part I of the application those waters that are highly
valued or environmentally sensitive as determined by the
municipa1ity. (40 CFR 122.26(d)(1 )(iv))
These requirements gather all of the existing information
available to the municipalities to characterize stormwater
discharges. Rainfall averages per month will enable the
municipality to identify months of heavy precipitation to identify
times when added precautions may be necessary. Existing water
quality data will give the municipality an idea of ,impacts that are
occurring on waterbodies and will allow the municipality to
determine what has transpired in the waterbody over time. The
municipalities wi'll than be able to make correlations between water
quality and land use activities in the drainage areas. Also, part I of
the application stipulates that municipalities must identify
waterbodies that are high'ly valued by that municipality; thereby
allowing the municipality to concentrate effort in these areas.
Part , of the application requires municipalities to preform a
field screening of each major outfall. (40 CFR 122.26(d)(1 )(iv)(D))
This field screening is to locate any illicit or illegal discharges to
the stormwater sewer system. When performing the field screening,
municipalities can screen either major outfalls, other outfalls or
other points of access to the system, such as manholes. In order to
determine which points will be screened, municipalities must p'lace
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a grid consisting of perpendicular north-south and east-west
squares spaced l' /4 mile apart over a municipal map of the
stormwater sewer system. Any cell that contains a section of the
stormwater system shall be selected, and a field screening point
must be located in the cell. Field screening points must be located
at the point furthest downstream in the system. The following must
be considered when determining field screening points:
1. Hydrological conditions;
2. Total drainage area of the site;
3. Traffic density of the area;
4. Age of structures or building in the area;
5. History of the area; and
6. Land use types of the area. (40 CFR
122.26(d)(1 )(iv)(D)(5))
The grid system was created because monitoring at the outfal~1
may not be indicative of what is occurring throughout the system.
By identifying locations throughout the system to preform field
screening checks, the municipality will be more aware of areas of
potential problems. If a municipality is unable to meet the field
screening requirements because they do not have a sufficiently
detailed' map of their stormwater sewer system. The municipality
should use the same grid system and overlay it on a municipal map.
The municipality must than denote as many cells as possible that
contain major outfalls. These outfalls will be used as the field
screening points. (40 CFR 122.26(d)(1 )(iv))
Once the points are located, the field screening, at a minimUm,
must consist of a narrative description of the point, and visual
observations made during dry weather conditions. If a discharge
exists during dry weather, two samples of the discharge must be
collected over a 24 hour period. A minimum of four hours must exist
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between the taking of the samples. With these samples
municipalities must include "a narrative description of the color,
odor, turbidity, the presence of an oil sheen or surface scum as well
as any other relevant observations regarding the potential presence
of non-stormwater discharges." (40 CFR 122.26(d)(1 )(iv)(D» The
municipality must also use suitable methods to estimate "pH, total
chlorine, total copper, total phenol and detergents." The
municipality must include a description of the flow rate from the
outfall. For the analysis the municipality must identify the tests
that were utilized and the name of the manufacturer of the test,
along with the test's range of accuracy. (40 CFR 122.26(d)(1 )(iv)(D»
In part II of the application, the municipality must provide
quantitative data from 5 to 10 of the field screening points that
were located in part I of the application. These sampling points
must be representative of commercial, residential and ,industrial
land use activities of the drainage area to the system. (40 CFR
122.26(d)(2)(iii» For these des'ignated points three samples must
be taken of the stormwater discharge from three different storm
events occlJrring at least one month apart. For each storm event,
that generates a discharge to be sampled, the following information
must be provided:
1. The date and duration of the storm event;
2. Rainfall estimates of the storm event; and
3. The duration between the storm event sampled and the
previous measurab'le greater than .1 ,inch rainfall. (40
CFR 122.26(d)(2)(iii)(2))
Municipalities must provide in part II of the application a
monitoring program for these representative sampling points,
including the location, why it is representative, frequency of
sampling, sampling parameters and sampling equipment. (40 CFR
122.26(d)(2)(iv)(4)) The data received from this sampling will
allow the municipality to estimate the annual pollutant loadings of
the cumulative discharges to surface waters from all identified
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outfalls and the mean concentration of pollutants in stormwater
discharges. Municipalities must also provide a schedule for
estimating the seasonal pollutant loadings and the event mean
concentration of pollutants in stormwater discharges for each major
outfall'. The municipality must include an explanation of the
methodology for determining the estimates.

MANAGEMENT PBQGBAMS;
Municipalities must identify legal authority for implementing
a stormwater management program, locate all major stormwater
outfalls, and characterize the discharges from those outfalls. From
this information, municipalities must develop a stormwater
management program. In part I of the application, the municipality
must supply a description of existing programs that address
pollution from the stormwater sewer system. This information will
include all structural and non-structural controls for pollution
associated with stormwater, and any maintenance measures in place
for the municipal stormwater system. (40 CFR 122.26(d)(1 )(v))
Part II of the application requires the municipalIty to prepare
a comprehensive proposed management plan to reduce the discharge
of pollutants in stormwater to the "maximum extent practicable."
(40 CFR 122.26(d)(2)(iv)) The municipality must incorporate into
this plan best management practices, maintenance procedures and
education programs that will reduce pollutants in stormwater
discharges. Municipalities may impose control on a system-wide
basis or on an outfall basis. The plan must contain a description of
structurall and non-structural controls that will be used to reduce
pollutant loadings in stormwater ru.noff from residential and
commercial areas. 1ncluded in this must be an estimate of the
reduction of pollutant loads that is expected and a schedule for
implementing these controls. At a minimum, the plan must include:
1. Maintenance measures for the stormwater system and
a schedule for preforming these maintenance
procedures;
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2. A comprehensive master plan for implementing and
enforcing controlls on new development;

3. Measures that wiU be taken to reduce impacts from
public streets and roads, including the municipalities
deicing procedures;
4. Existing flood control measures and an examination of
these measures to determine if they may be retrofitted
to provide pollutant removal;
5. A program to require monitoring of operating or closed
facilities involved in the treatment, storage or
disposal of municipal waste; and
6. A system for reducing pollutants in stormwater
discharges from the use of pesticides, herbicides and
fertilizers, including controls for application on
municipal property. (40 CFR 122.26(d)(2)(iv))
The plan must also include a program for detecting and
eliminating illicit discharges to the stormwater sewer system.
Incorporated in this shall be the field screening procedures that will
be used to detect the illicit discharges and a description of
ordinances that will be enforced to prohibit these discharges. When
the field screening identifies possible problems, the municipality
must provide an explanation of the investigative techniques that
will be used to locate and correct such problems. Educational
material and a citizen watch network for locating and reporting
HUc'it discharges should be established. (40 CFR 122.26(d)(2)(iv))
In the plan, municipalities must institute a program for
monitoring and controlling pollutants in stormwater discharges
from landfills, hazardous waste treatment, disposal and recovery
facilities and industrial facilities. Municipalities must also have in
the plan a program for requiring structural and non-structural
controls to reduce pollutants from stormwater discharges from
construction sites, including educational and training procedures.
Municipalities must develop procedures for assessing the
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effectiveness of all control measures. Based upon the results of the
assessment the municipality should change their plan accordingly.
(40 CFR 122.26(d)(2)(iv))

ElSCAl RESOURCES;
In
needed
explore
Finally,

the plan, municipalities must consider fiscal resources
to implement and enforce the plan. MunicipaHties must
alternatives for raising money to support the program.
municipalities must provide an annual report that includes:
1. The status of the implementation of controls in the
plan;
2. Changes that have been make to the plan as a result of
an assessment of effectiveness of controls;
3. A summary of any data that was collected on
stormwater discharges;
4. Annual expenditures and the budget needed to
implement and enforce the plan;
5. A summary of enforcement actions; and
6. An identification of water quality improvements or
degradation
COASTAL ZONE MANAGEMENT ACT

The Coastal' Zone Manag,ement Act of 1972 (CZMA), P.L. 92-583,
provided federal funding to states to develop coastal, management
programs. The CZMA dec'lared that the National, Policy is "to
preserve, protect, develop and where possible to restore and enhance
the resources of the Nations' coastal zone." (P.L. 92-583, sec. 303)
The management programs were developed to meet these objectives.
New Jersey participated in this program and today has an approved
Coastal Zone Management Program. The Coastal Zone
Reauthorization Amendments of 1990, added a new section to the
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CZMA requiring States with approved Coastal Zone Management
Programs to develop a "Coastal Nonpoint Pollution Control Program
(CNPCP)." The CNPCP shall "develop and implement manag1ement
measures for nonpoint source pollution to restore and protect
coastal waters." (P.L. 101-508, sec. 6217) This program will update
and amend the State's existing nonpoint source program developed
under Section 319 of the Clean Water Act. Each CNPCP must include
the following:
1. An identification of land uses which cause or
contribute significantly to a degradation of:
- coastal waters not meeting water quality
standards,
- coastal waters threatened by foreseeable
increases in pollutant loadings from new or
existing nonpoint sources;
2. An identification of critical coastal areas adjacent to
coastal waters that are not meeting water qua'lity
standards or are threatened from new or expanding
poll'ution sources;
3. Implementation and continuing reVISion of
management measures that can be used to achieve and
maintain water quality standards and designated uses;
4. Provision for technical assistance to local
governments for implementing nonpoint source control
plans, including help in developing ordinances,
regulations and technical guidance;
5. Development of a public participation aspect to the
nonpoint source program; and
6. Administrative coordination between State agencies
and States and local offices responsible for
implementing the nonpoint source program. (P.L. 101508, sec. 6217(b)(1))
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In order for States to develop their CNPCP, they must first
identify land uses that contribute to the degradation of coastal
waters. States will have to examine existing water qual'ity data
such as that supplied by the State Water quality Inventory Report
developed under section 305(8) of the Clean Water Act. Also, States
will have to study the assessment in the Nonpoint Source
Assessment and Management Program developed under Section 319
of the Clean Water Act. States should also investigate any other
data available to determine waterbodies that are not meeting
designated uses or water quality standards. States wi,1t than
analyze land use maps to attempt to identify those land use
activities that are affecting or potentially affecting degraded
coastal waters. In addition, States will utilize water quality and
land use information to denote waters which are threaten by
foreseeable increases in nonpoint source pollutants.
After specifying land uses that contribute to the degradation
of coastal water quality from nonpoint sources of pollution, and
critical coastal areas that are adjacent to waters that are currenUy
not meeting standards or are threatened because of nonpoint source
,pollution, the CNPCP must provide for the implementation of
management measures to control these sources of pollution. These
management measures must, at a minimum, be in conformance with
guidance developed by EPA. A draft guidance containing management
measures was developed in May of 1991; EPA is proposing to have a
final guidance issued by May of 1992. The EPA's management
measures guidance includes the following:
1. A description of a range of methods, measures or
practices, including structural and nonstructural
controls and operation and maintenance procedures,
that constitute each measure;
2. A description of the categories and subcategories of
activities and locations for which each measure may be
suitable;
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3. An identification of the individual pollutants or
categories or classes of pollutants that may be
controlled by the measures and the water quality
effects of the measures;
4. Quantitative estimates of the pollution reduction
effects and costs of the measures;
5. A description of the factors which should be taken into
account in adapting the measures to specific sites or
locat,ions; and
6. Any necessary monitoring techniques to accompany the
measures to assess over time the success of the
measures in reducing pollution loads and improving
water quality. (EPA, 1991 b)
Management measures are defined by the Coastal Zone
Reauthorization Amendments as:
"economically achievable measures for the control of the
addition of pollutants from existing and new categories
and classes of nonpoint source pollution, which reflect
the greatest degree of pollutant reduction achievable
through the application of the best available nonpoint
pollution control practices, technologies, processes,
siting criteria, operating methods and other
alternatives." (P.l. 101-508, sec. 6217(g)(5))
This definition does not require that these methods achieve
water quality standards, rather the management measures are to be
based upon the best technology available for controlling nonpoint
source pollution. The approach taken under the Coastal Zone
Reauthorization Amendments is to have States concentrate their
efforts on implementing management measures that have been
generally accepted to control nonpoint source pollution, foregoing
the linkage of land use activities to water qual,ity. The legislative
history of the Amendments indicate that "management measures
were intent'ionally divorced from identified water quality problems
because of the enormous difficulty of establishing cause and effect
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lin'kages between particular land use activities and specific water
quality." (EPA, 1991 c)
This approach allows management measures to be incorporated
as expeditiously as possible. In many coastal areas development is
occurring rapidly, accepted management measures should be applied
as the development is being established. This insures that steps are
taken to ,put aside land for such uses. If this effort is delayed,
because of monitoring that must be completed to make a link
between water qual:ity and land use, many developing areas will be
built out, leaving no opportunity for utilization of management
practices.
Before a CNPCP can be approved the State must show that
there are enforceable policies and mechanisms for implementing the
program. If the State is unable to implement the program it will be
ineffective. Also, the States must consider how their CNPCP will
relate to all existing federal and state programs to control nonpoint
sources of pollution. Programs on a State level will have to be
updated to include the requirements outlined in the CNPCP. (P.L. 101508, sec. 6217(b))
The CNPCP will appl,y only to sources that are not regulated as
point sources. If a State can document that certain pollutant source
are addressed through point source controls than these sources may
be excluded from the CNPCP. EPA and the National Oceanic and
Atmospheric Admi,nistration wiU be developing guidance on nonpoint
source program development by AprH of 1992. It is important that
the CNPCP be ,integrated with existing Federal and State programs
developed to control: nonpoint source pollution in coastal waters.
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATION'S
LOGISTICS OF IMPLEMENTING THE SUA

Although the intent of the of the SUA is worthwhile, the Act
itself tries to address too many elements at one time. Some
problems with the Act include; overly burdensome requirements and
limited funding. To fulfill the requirements of the Act an enormous
amount of work and resources is necessary. It appears that the
legislature was not aware of what they were requesting through this
legislation. Nevertheless, the NJDEP was required to work within
the constraints of the legislation when developing rules for the Act.
As a result, the rules that were promulgated may not be as easily
imp'lementable as possible, and for some of the municipalities
involved complying with the SIIA rules may be a logistical
nightmare.
It should be noted that the mapping requirements are straight
forward and costs incurred should not be outragleous. However, the
sampling requirements are an enormous undertaking. The
methodology required to be used for the sampling includes specific
weather conditions and timeframes. This sampling must be
performed within the first thirty minutes of a storm event, that is
greater than .1 inch of precipitation and at least 72 hours from the
previous greater than .1 inch storm event. (N.J.A.C. 7:22A-4)
These
requirements are necessary to insure that the municipa'lities are
collecting samples that will be representative of the first flush of
pollutants. The longer sampling is delayed within a storm event, the
more diluted the samples will be. Predicting rainfall events of a
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certain size is a difficult task and mobilizing people within thirty
minutes of a storm event to collect a sample creates an even greater
burden. Furthermore, because of the diversity in the layout of
stormwater sewer systems, not all stormwater outfalls may be
discharging within thirty minutes of a storm event. Outfalls may
require a storm event of a greater intensity than .1 inch to
discharge. Some type of field check should be performed on the
outfalls to detect how long it will take to travel to the outfall' and
what weather conditions will produce a discharge at the outfall..
The NJDEP should work with the municipalities in determining
what storm events cause the outfalls to discharge. This will assist
municipalities in determining when and where to sample during
different intensity storms. Municipalities should be conducting
these field checks now whlile they are waiting for approval to begin
the project. Additionally, municipalities should explore the option
of using a volunteer monitoring crew. New Jersey has a program
called the "New Jersey Water Watch." This program is designed to
promote citizen involvement in maintaining and improving water
quality throughout the State. This program has traditionally
sponsored activities such as litter clean-ups, stream walks and
communay education. (NJDEP, 1991 a)
Through this program citizen
groups adopt local waterways and take the responsibility to "watch"
the water for potential pollutants and identify concerns. At this
time, over 90 "Water Watch" groups exist in New Jersey.
Municipalities could develop a program simillar to "Water Watch" or
use existing "Water Watch" groups and have individuals be
responsible for collecting samples at some of the stormwater
outfalls during rain events.
l

The NJDEP should work with the counties and provide training
for volunteer monitors. The NJDEP should also develop a policy
addressing volunteer monitoring covering topics such as; liability,
training, quality assurance and use of the data from such sampling.
Many questions have been raised concerning the liability of the
NJDEP for people performing volunteer monitoring. However, all
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ninety four municipalities affected by the SIIA will be receiving
grant funding to fulfill the Phase II requirements of the Act. In
order to receive this funding a grant contract must be developed
between the municipality and the NJDEP. This contract contains
indemnification language that holds the Grantee responsible for all
"claims, loss, liability, expense or damage .... sustained in connection
with the grant." Therefore, the municipalities must check with their
own lawyers to decide if they are willing to accept the
responsibility and pursue the use of volunteer monitors.
Because the NJDEP did not have available information to
determine what levels of bacteria in stormwater discharges would
'indicate a problem, the Surface Water Quality Standards, N.J.A.C.
7:9-4.1 et. seq., were utilized. These standards are ambient water
quality standards, and as such, numbers being used to determine
excessive leve,ls of bacteria are low for stormwater discharg,es.
Unfortunately, The NJDEP nor the municipalities involved have the
luxury to take the time to perform additional research to determine
what bacteria levels are causing problems. Therefore,
municipalities may identify that 80% to 90% of their system needs
to be investigated after the initial sampling. The NJDEP must
address this issue to insure that the municipalities are spending
their limited time and resources pursuing real problems.
It is suggested that for the first year of the project the NJDEP
follow the rules in p'lace at this time. It is imperative that priority
outfalls are addressed and that the identification and correction of
problems at these outfalls begin immediately. However, during the
first year, the NJDEP should examine the data that is being
submitted under this program and prioritize outfalls for
investigations based upon this data. Outfalls with extremely high
counts should be investigated before outfalds with counts close to
the standards. Outfalls discharging to areas that have traditionally
been a problem, Le. beach closing areas, should also be given top
priority for investigation.
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For the second year of the project, the NJDEP should analyze
all of the sampling data that was submitted in the first year. From
this data, the NJDEP may be able to determine what counts are
indicative of a problem. At that time, the, NJDEP shou'ld amend the
rules to account for this information. The SIIA states that all
interconnections and cross-connections must be located; the only
way to achieve this is to sample the water quaUty at the
stormwater outfall.
The NJDEP had to utilize the Surface Water
Quality Standards, N.J.A.C. 7:9-4.1 et. seq., to determine what parts
of the system may be causing a pmblem because the NJDEP did not
have any other information available to make this determination.
However, after a year of monitoring these systems by ninety four
municipalities, the NJDEP may have enough information to identify
what numbers are indicative of problems in the system and what
numbers can be considered background levels. At that time, the
NJDEP should amend the rules accordingly. If after a year there fails
to be enough data to make a strong correlation between bacteria
counts and problems, the NJDEP should examine the following years
data and continue to try to determine what numbers indicate
contamination. As stated above, the data from the first year should
also be used in helping to decide the priorities for investigations of
the system.
The quarterly monitoring places an additional burden on the
municipalities involved in the SIIA. Again, this monitoring has to be
performed within the above stated time periods and weather
conditions. Also, this monitoring begins before the investigative
monitor'ing is completed. As a result, municipalities may be
mapping, performing investigative sampling, doing investigations of
the system to locate sources of pollution and performing quarterly
monitoring all at the same time.
Some municipalities may have
over 400 outfalls within their municipality, and over 200 of these
outfalls may be discharging to salt waters. These municipalities
will be required to grab samples at 200 outfalls every 3 months, at
a cost of approximately $150 per outfall. (NJDEP, 1990e) This would
mean that the municipality will be spending at least $30,000 a
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quarter just to perform end of the pipe monitoring. This cost does
not include additional testing that may have to be conducted to
identify problems. Most of the discharges from these outfalls will
indicate excessive levels of bacteria due to the low standards that
are being utilized for this determination, triggering investigations
of the system and added expenses.
The NJDEP shoulld request an amendment to the SIIA so that a
more logical approach to the sampling may be taken. By amending
the Act, the program can be conducted in such a manner that will
reduce costs to the municipalities and still meet the goal of
improving water quality in coastal areas. The amendments should
establish that outfalls be prioritized for investigative sampling.
When the data from this investigative work is submitted, the NJDEP
wilt be able to determine where further investigations of the
system should begin, Le. outfalls indicating significant
contamination problems. Any pipe where significant problems have
been identified either in the discharge or in the waterbody, or has
been determined to be a priority by the NJDEP because of water
quality concerns, should be monitored on a quarterly basis. All other
quarterly monitoring should be delayed untill investigative sampling
is complete. This will enable the NJDEP, and the municipalities
involved, to develop a priority list for future sampling of these
outfalls. This will also provide the NJDEP with baseline data which
will help provide more reasonable numbers to indicate where
problems are occurring.
Also, future monitoring should be performed using a schedule
to insure that the sampling is being conducted during the time of the
year when the most stress is placed on the system. For example,
many communities have a large influx of population during the
summer months, causing stress on their sanitary sewer system. In
these municipalities, sampling should be performed during the
summer to insure that all problems are identified.

99
The future monitoring should be based upon the number of
outfalls within the municipality and a priority system. Smaller
municipalities may be sampling at each outfall per year, where
larger municipalities may have up to two years to sample at each
outfall. All of the future monitoring should be based upon what is
learned through the investigative sampling. Priorities should be
established by examining the bacteria counts of the stormwater
discharges and the use impairments of the waterbodies involved. At
this time, there is no reason to require a municipality to sampl'e 200
outfalls every three months. It is more reasonable to extend this
monitoring to aUow time for investigations and to lower the costs.
The intent of this monitoring is to identify problems before they
affect water qual.ity in the receiving water; therefore, it ,is valid to
base the schedule of this monitoring on the results of the
investigative sampling.

ENFORCEMENT POLICY

The NJDEP should develop an enforcement policy for the SIIA.
Municipalities are required by the SIIA rules to take appropriate
measures to abate interconnections and cross-connections. Many of
these problems may be traced to State lands, county lands or into
bordering municipalities. The NJDEP should formulate procedures
that must be followed when problems are traced outside municipa1
jurisdictions. The NJDEP should inform the municipalities involved
in the S'IIA about what steps must be pursued to meet the
"appropriate measures" language. For example, if a problem is
traced to a neighboring municipality, is a notice to that municipality
about the problem sufficient to meet the requirements of the SIIA or
would the municipality that identified the problem be required to
take legal action. The NJDEP should also work with the counties in
determining the appropriate course of action when contamination
crosses municipal boundaries. The counties must be involved to
facilitate that abatement of cross-jurisdictional problems. When
the source of the contamination is followed to State or county lands,
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guidelines should be developed to assist the municipalities in
providing the proper notification of the problem to the govern ment
unit involved.
At some point, the burden of pursuit of crossjurisdictional contamination problems should switch from the
municipalities to the State or county level.

ADDRESSING FUNDING !PROBLEMS

The funding allocated for addressing the mapping and
monitoring requirements under the SIIA is inadequate. The NJDEP
should look towards redistributing the money availabl'e under the
SIIA to provide more funding for the mapping and monitoring tasks.
Originally, $16.82 million of the $33.5 million available under the
SIIA was allocated for CSO grants, on'ly $7.22 million was released
for the program. The remaining funding is being held by the
,Iegislature to address the budget cris,is and will be released as the
NJDEP shows a need for the money. However, all of the public
entities required to take abatement measures at CSO points have not
applied for funding. Out of the money available, a little over $1
million has been awarded to public entities operating combined
sewer systems. In total, the NJDEP has received applications for
projects costing approximately $5 million. The eligibility of some
of these projects is questionable due to their receipt of funding
under various other programs within the NJDEP to conduct similar
work. At this time, public entities operating combined sewer
systems may not be prepared to apply for the funding available under
the SUA for CSO abatement purposes. In order to address the
immediate need of additional funding for the mapping and monitoring
requirements under Phase II, the NJDEP should examine the
possibility of redistributing some of the money allocated for eso
proj,ects to fund Phase II requirements.
The Municipal Cap Law presents additional problems
concerning limited resources. In August of 1990, the New Jersey
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State Legislature adopted the Municipal Cap Law (Cap Law), P.L.
1990, c. 89. This law states that mun'icipalities are prohibited from
increasing their final budget appropriations by more than 5% or the
index rate, whichever is less, over the previous year's budget. (P.L.
1990, c. 89) Under the Cap Law, matching funds provided by the
municipality to receive a State grant are exempt from the cap
restrictions. Also, expenditures for the cost of services mandated
by a state statute or rule issued by a State agency, which has
identif,ied such costs as mandated expenditures, may be exempt from
the Cap Law on certification by the Local Finance Board. (P.L. 1990, c. 89) The NJDEP never obtained an exemption from the Cap law for
the requirements under the SIIA. Municipalities will be receiving
funding to implement most of the requirements under the S'IIA and a
local match will be provided to obtain this money. This match will
be exempted from the Cap. However, the quarterly monitoring is a
requirement that is not being funded. As a result, the quarterly
monitoring will not be exempted from the Cap Law requirements
unless the NJDEP receives certification from the Local Finance
Board for an exemption. Therefore, many municipalities, in order to
stay within the 5% cap, may have to sacrifice existing programs to
meet the costs incurred for quarterly monitoring under the SIIA.
These sacrificed programs would not be mandated programs and may
include activities such as recreation, open space acquisition, etc.
The NJDEP should pursue a request for an exemption from the
Municipal Cap Law for the requirements under the SIIA. This will
assist the municipalities with addressing financial burdens
stemming from the SIIA requirements.
Rules have been drafted for funding planning and design work
necessary for interconnection and cross-connection abatement
projects. Unfortunately, the rules propose to distribute this funding
on a first come first serve basis.
This money should be distributed
based upon a priority system that ranks projects according to
impact on the environment, intensity of the problem and extent of
the project. This will insure that the limited resources available
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under the SIIA will be directed towards projects that pose the
greatest water quality concerns.

BONID ACT FUNDING

The SIIA provides a vehicle for municipalities to I,ocate
problems within their stormwater system. However, the SIIA does
not provide a mechanism for funding to correct these problems once
they are located. One means of funding available to municipalities
is through the Bond Act. Unfortunately, the Bond Act is being
implemented in such a way that stormwater projects are not being
properly addressed. Instead of prov1iding a new chapter for the rules
implementing the Bond Act, the requirements are being incorporated
into existing rules governing the Wastewater Financing Program. As
a result, the proposed Bond Act rules amend rules that were
developed to address construction and repair of wastewater
facilities. These rules will now govern the procedures that must be
fo'llowed to apply for money under the Bond Act.
The Wastewater Financing Program is a loan program;
therefore, municipalities receiving Bond Act funding may only do so
through a loan. However, the Bond Act specifically states that this
money may be used for either grants or loans. Municipalities
involved in the SIIA may need relatively small amounts of money to
correct problems that have been identified. Also, as has been stated
previously, the funding under the SIIA does not SUfficiently cover
the costs of the project. Therefore, the NJDEP should set up a grant
program under the Bond Act, along with the loan program. Grants can
be provided for projects that require a minimal amount of funding
and would not warrant proceeding through a loan application process.
Grants may also be provided to municipalities involved -in the SIIA to
help defray the expenses of the project.
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It is stipulated in the legislation that Bond Act money can be
used for planning and design costs associated with the construction
of stormwater management projects. (NJDOL, 1990a) Project is
defined in the Bond Act as "any work relating to any stormwater
management project identified in the stormwater management
project priority list adopted by the Commissioner." (P.'L.989, ch.181)
The Bond Act defines cost as "expenses incurred in connection with
... the procurement of engineering, inspection, planning, legal,
financial or other professional services." (P.L. 1989, ch. 181) The
Attorney General's Office ruled that the Bond Act's definition of
"costs" appears to encompass aU facets of work relating! to a
project. (NJDOL, 1990a) Therefore, the Bond Act can provide grants
and loans for all portions of a stormwater project. However, the
proposed rules state that the Bond Act money will be used to provide
financial assistance to local government units for "costs of the
construction of wastewater treatment faci'lities or stormwater
management facilities." (N.J.A.e. 7:22-3) Again, these rules restrict
the use of Bond Act funding. The NJDEP should not limit the
utiHzation of the Bond Act money at this time. The NJDEP is unsure
about the types of problems that are going to be identified under the
SI'IA; therefore, it is important that restrictions are not placed on
the use of the 'Bond Act money until further information lis available.
The rules also designate that if projects receive funding under
other programs, such as the SIIA, these projects can not receive
similar funding under the Bond Act. Only, the Bond Act stipulates
that "state funds available for these projects (stormwater
management and esa abatement) are inadequate to meet current
needs; that local revenues are insufficient to meet these expenses,
and that, therefore, additional funding at the State level is
necessary to meet this financial obligation." (P.L. 1989, ch. 181)
Also, money appropriated under other legislation, Le. the SIIA, does
not preclude the use of Bond Act money for "similar or related
purposes." (P.L. 1989, ch. 181) Nowhere in the Bond Act does it
stipulate that a project receiving funding from another source is
ineligible to receive funding from the Bond Act. As a result, the
l
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Bond Act is designed to supply additional funding to assist these
projects. Therefore, even though money is available through the SIIA
to fund the planning and design work for abatement of
interconnections and cross-connections, supplemental funding
should be available through the Bond Act.
Furthermore, under the Wastewater Treatment Financing
Prog,ram a portion of the Bond Act money will be allocated to the
Wastewater Treatment Trust. However, the Attorney General's
Office ruled that the Trust, as it stand's presently, is unable to
distribute money for stormwater management projects. (NJDOL,
1990b) Under the Trust Act, the Trust is authorized to provide loans
to local government units to finance the cost of wastewater
treatment systems. The Trust Act defines wastewater treatment
system exactly as it is defined in the Bond Act. This definition of
wastewater treatment system addresses the treatment and disposal
of stormwater and wastewater from systems that carry both
stormwater and' wastewater, that is a combined sewer system. The
Attorney General's Office felt that this definition did not cover
separate stormwater sewer systems. Also, nowhere in the Trust
Act is separate stormwater systems defined or even mentioned. As
a result of the Trust Act failing to address separate stormwater
sewer projects, the Attorney General's Office ruled that the Trust
lacked the authority to make loans for stormwater management
projects under the Bond Act. (NJDOL, 1990b)
If the NJDEP wants to use the Trust as a vehicle for
distributing Bond Act funding than they should pursue a legislative
amendment to the Trust Act. This amendment would incorporate
language that would address the funding of separate stormwater
management projects, resulting in authority for the Trust to provide
money for such projects. The Bond Act funding should not be
allocated to the Trust, if the NJDEP does not obtain a legislative
amendment. The Bond Act money is to be utilized for both
stormwater management projects and wastewater treatment
projects. By directing a portion of this funding to an entity that can
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only supply loans for wastewater projects would cause inequit,ies to
occur. This money should be distributed evenly between stormwater
management projects and wastewater treatment projects based
upon the priority lists developed.
The Bond Act stipulates that a priority list must be developed
for determining the distribution of funding under the Bond Act. The
NJDEP is using the Priority System, Intended Use Plan and Project
Priority List which is already in place. (NJDEP, 1990c)
Unfortunately, this Prioray System does not address stormwater
project adequately. The section of the Priority System that deals
with assigning values based upon water use is effective. However,
the proposal for the section assigning point values for specific
projects designates that all stormwater projects will receive one
point
This assignment does not provide a representative ranking for
stormwater projects. For example, projects that address combined
sewer systems receive 250 points. Therefore, a cross-connection
which is comparable to a combined sewer problem should also
receive 250 points. Additionally, because a combined sewer is
designed to release sanitary sewage only during heavy rain events, a
cross-connection may be causing more harm because it is
continuously discharging raw sewage into surface waters.
Interconnections intermittently contaminate stormwater causing
environmental and health concerns. Again, stormwater projects that
will abate interconnections should be given at 'least 200 points. The
remaining stormwater projects should be assigned 50 points so that
they have a chance to be considered in the ranking. Wastewater
systems and stormwater systems perform very different functions,
and it is difficult to compare them to one another. Therefore, the
project ranking section should be divided into two separate
sections, a wastewater section and a stormwater section. Each
section would address the projects appropriate for the category.
In addition, there are concerns regarding the definition used in
the rules to address stormwater projects. The rules do not use the
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definition of stormwater management system as defined by the Bond
Act. The definition in the Bond Act reads as follows:
"Stormwater management system" means any equipment,
plants, structures, machinery, apparatus, or land, or any
combination thereof, acquired, used, constructed or
operated by a local government unit to prevent nonpoint
source pollution, abate improper cross-connections and
interconnections between the stormwater and sewer
systems, minimize stormwater runoff, reduce soil
erosion, or induce groundwater recharge, or any
combination thereof." (P.L. 1989, c.181)
However, the rules when addressing stormwater projects do
not refer to "stormwater management system" rather they refer to
"stormwater management facility." Actually, system is more
appropriate language for stormwater management projects than
facility. Facility portrays an actual building, while system would be
more indicative of pipes, inlets, outlets, basins, etc. Also, the Bond
Act definition addresses acquiring land to prevent nonpoint source
pollution. This would include acquiring lands for open space or to
establish buffers to reduce pollutant inputs into the stormwater
system.
"Facility" does not lend itself to such actions; therefore,
"system" is the more appropriate language.
The rules incorporate stormwater management facilities into
the definition of wastewater treatment facilities. These two types
of facilities should be kept separate. Traditionally, wastewater
treatment facilities have been facilities developed to hand'ie
sanitary sewer waste.
Because of the history of the rule, many
individual's will not surmise that stormwater management facilities
are now included in the definition of wastewater treatment
facilities. Therefore, it will be unclear as to whether stormwater
projects are eligible for funding. Wastewater treatment facilities
and stormwater management facilities perform very different
funcbons. In some instances there may be correlations between the
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facilities, such as, similar conveyance systems. Nevertheless, there
are not enough similarities to group these facilities together.
Therefore, wastewater management facilities and stormwater
management facilities should be given separate and distinct
definitions, and both should be referenced in the rules to avoid
confusion.
Confusion is evident throughout the rule where reference is
made to wastewater treatment facilities. The procedures for
applying for funding under the rules require the applicant to provide
an environmental review. The level of this review is based upon the
impact of the project on the environment. However, only the
requirements for level one review is transferable to stormwater
projects. The level two and level three env,ironmental reviews
request information that pertains stricUy to wastewater facinties.
Information such as, service areas, treatment levels, wastewater
flow, on-site disposal options and application of sludge do not and
can not be used to assess environmental impacts of stormwater
management facilities. The types of things that should be examined
in an environmental assessment of stormwater projects are; land
use draining to the system, possible sources of contamination in the
system, possible iUicit discharges to the system, and the impacts of
the system on receiving waters. If infiltration is involved in the
project than soils and water supply should be examined. It is
reasonable for local government units applying for funding to
perform some type of environmental review. However, concerns that
should be included ,in environmental reviews are different for
wastewater facilities than for stormwater facHities and vice versa.
A separate section should be developed for stormwater project
environmental reviews. As more is learned about stormwater and
the type of projects that can be expected this section should be
updated and expanded.
The application procedures also ,include requirements for
devel'oping a user charge system to help cover the costs of the loan.
However, in New Jersey there are no user fee systems established
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for stormwater sewer systems. The legislation governing user fees
for stormwater sewer systems has recently been repealed and at
this time authority for this activity is unclear. Many municipalities
that want to receive Bond Act funding may not be in the position to
develop a user fee for their stormwater sewer system. Fees would
have to be charged on a system-wide basis to make it equitable. To
calculate appropriate charges, and to develop the authority on the
local level to implement user fees, may take a long time. However,
municipalities involved in the SII'A are going to need money within a
relatively short period of time. User fee systems are an exceUent
idea to address expenses associated with the stormwater system .
The NJDEP should explore the user fee option and provide guidance to
municipalities in developing a user fee system. Included in this
guidance should be factors for determining fees and authority to
implement such a program. However, until the NJDEP conducts this
analysis the user fee system should not be an application
requirement for stormwater projects that request to be funded
under the Bond Act.
Furthermore, applicants must supply an infiUration/inflow
analysis to receive funding for the project. Inflow is water, other
than wastewater that enters a sewer system from sources such as,
but not limited to, roof leaders, cellar drains, yard drains, surface
runoff, etc. Infiltration is water other than wastewater that enters
a sewer system from the ground through such means as defective
pipes, pipe joints, connections or manholes. (N.J.A.C. 7:22A-1.4)
Infl'ow and infiltration problems are problems where stormwater or
groundwater enter a sanitary sewer system and increase the
capacity of the system beyond its limits causing overflow problems.
Other problems such as, salt water entering a sanitary treatment
facility causing efficiency problems in the system are also a result
of inflow and infiltration. However, inflow and infiltration do not
pertain to stormwater sewer systems. This requirement should be
omitted from the Bond Act application for stormwater management
projects.
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It is important that the rules implementing the Bond Act make
distinctions between stormwater management projects and
wastewater treatment projects.
Stormwater and wastewater
systems perform different functions. Also, there is more
information available for addressing problems stemming from
wastewater sewer systems than there is for stormwater systems.
As a result, there is sti:ll much to be learned about stormwater
management. Therefore, the sections of the Bond Act rules dealing
with these projects will have to be continuously reviewed and
updated. Additionally, at this time, it is unclear if the existing
procedures can be used to apply for Bond Act funding to cover
stormwater projects. Unless the NJDEP pursues changes to the
proposed rules implementing the Bond Act, municipalities involved
in the SIIA may not have resources avai'lable for the correction of
problems located in their stormwater system. If this occurs, the
SIIA will fail to be effective and water quality problems will
continue to exist.

FUTURE DIRECTION: STORMWATER MANAGEMENT/NONPOINT
SOURCE CONTROL PLANS

The NJDEP must carry out the SUA to its rightful conclusion by
establishing rules that will insure that all potential sources of
contamination of stormwater are addressed now and in the future.
This can be accomplished by developing rules to fulfill the
requirements of the SIIA to abate nonpoint sources of pollution
entering surface waters. These rules should requ~re municipalities
to establish stormwater management/nonpoint source control plans
at a local level.
The information provided in Phase I and II of the
SIIA can provide the framework for implementing these programs ,in
New Jersey coastal communities by:
1. Identifying and correcting illicit connections from
sanitary sewer systems;
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2. Locating other facilities that may either have illicit
discharges or be contributing significant pollutants
because of the nature of their operation;
3. Providing information that can be utilized to
assimilate land use activities and their impacts on
water quality;
4. Allow.ing for the initiation of monitoring to identify
problems and assess the effectiveness of controls; and
5. Allocating funding and authority to develop these
plans.
The SIIA initiaUy addresses problems associated with the
contamination of stormwater from the sanitary sewer system. New
Jersey has been plagued by beach closings and restricted shellfish
harvesting areas because of elevated levels of bacteria found in
surface waters. In view of the visibi'lity of these problems, and
their potential threat to public health, the SUA is addressing these
concerns first. Moreover, the EPA regulations require municipalities
to develop a program for identifying iUicit discharges. The sanitary
connections located under the SIIA would be included as illicit
discharges. Other facilities that may be generating illicit
discharges are required to be located on the stormwater map. These
facilities include industrial establishments, solid waste facilities,
hazardous waste fadlaies and recycling centers.
In the stormwater managementlnonpoint source control plan,
municipalities should observe the location of these facilities in the
system and distinguish where that part of the system is discharging.
The municipality can then develop a program to field check these
outfalls for illicit discharges. The field check procedures should
follow the guidelines outlined in the EPA's stormwater permitting
regulations. Municipalities should examine those outfalls during dry
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weather, if a discharges is occurring, sampling of the discharge
should take place. Municipalities should use suitable methods to
estimate the ·Ph, total chlorine, copper, phenol and detergents·
found in the discharge. (40 CFR 122.26) MunicipaHties should
develop a program that will include a schedule of periodic field
checks for these discharge points. Also, municipalities should
require that facilities discharging to the municipal system take
measures to insure that the discharge is not contaminated. These
actions woul'd 'include monitoring of stormwater discharges and the
implementation of good housekeeping practices.
Along with addressing Illicit discharges, the stormwater
management!nonpoint source control plans must consider new
development. The Stormwater Management Act, which address
abatement measures for new development, should be referenced in
the stormwater/nonpoint source control regulations under the SIIA.
This would aHow the NJDE'P to take the $800,000 available under the
Stormwater Management Act and divert this funding to coastal
communities for developing stormwater management plans under the
SUA. Even if this money can not be diverted, the SIIA allocates
grant funding for the development of stormwater management!
nonpoint source control plans. It should be noted that the NJDEP
must provide funding in order to be able to require the Stormwater
Management Act. The SUA grant money can be used to fulfill these
funding provisions. This would anow the NJDEP to require
municipalities to devel'op stormwater management plans and
ordinances under the Stormwater Management Act. The NJDEP would
also be able to require that best management practices be
incorporated into the site plan for development.
However, the existing rules and model ordinance developed
under the Stormwater Management Act are imited in scope.
Therefore, these rules should be updated to include all of the options
for stormwater management identified in the New Jersey
Stormwater and Nonpoint Source Best Management Practices Manual
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(BMP Manual) and to insure that the broad authority under the Act
can be applied. (NJDEP, 1991) If the rules and ordinance are not
revamped, municipalities should utilize the requirements under the
MLUL that stipulate that adequate drainage facilities must be
provided for site plan approval. This approach allows municipalities
to require that best management practices address'ing drainage
problems, including problems from nonpoint source pollutants, be
included in the site plans for development. Unlike the Stormwater
Management Act, this method does not limit the municipality to
practices specified in the model o'rdinance. Rather, this will enable
the municipalities to use the broad range of both structural and
nonstructural contro'ls that are outlined in the BMP Manual.
It shou'ld be noted that the EPA stormwater permitting
regulations and the 1990 Reauthorization Amendments to the
Coastal Zone Management Act support the incorporation of best
management practices for new development. The 1990 Amendments
to the Coastal Zone Management Act stipulate that generally
accepted management measures should be applied as expeditiously
as possible to address pollution concerns before areas are
completely built out. At total build out, there are limited
opportunities to incorporate structural controls.
Unfortunately, most of the municipalities in the New Jersey
coastal area are considerably deve,loped. Therefore, controls for
existing development must be an integral part of the stormwater
management/nonpoint source control plans. From the S'IIA mapping,
and the existing land use information found in the municipal master
plans, municipalities can begin to d.iscern where pollution problems
may be originating. The mapping completed under the SIIA will
provide an abundance of information that can be utilized to
recognize and control nonpoint source pollutants. Municipalities
will have a complete map of their stormwater sewer system,
discharge points, stormwater management basins, and the location
of potential pollutant sources to the system. Municipalities W'ill
than be able to specify the land use activities that are draining to
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any particular discharge point. Municipalities will also be cognizant
of the receiving water and its classification for all discharge
points. The 319 Report identifies waters that are impacted by
nonpoint sources throughout the State. Collectively, this
information will allow the municipality in their stormwater
management/nonpoint source control plans to correlate Jand use
activities and water quality impacts. From this relationship, the
municipalities will be able to identify what types of abatement
measures should be incorporated to address pollutant inputs from
various land use activities.
Also, the Coastal Zone Amendments of 1990 require the
identification of critical coastal areas adjacent to waters that are
not meeting water quality standards or are threatened by expanding
pollutant sources. Once these areas are identified, municipalities
are required to specify land uses contributing to the problems and
incorporate measures to control pollutants from the designated land
use activities. The EPA stormwater permitting regulations require
that municipalities locate major stormwater outfalls within the
municipality, use topographic maps to determine drainage areas to
those outfalls, and determine potential pollutant sources located in
the drainage areas based upon iland use activities. Therefore, not
only can the information gathered through the SIIA be used to
develop stormwater management/nonpoint source control plans, but
it can also be used to fulfill the provisions for both of these pieces
of legislation.
The EPA regulations extend the discharge characterization
requirements to include representative sampling of the discharges
from the stormwater outfalls. In the stormwater management!
nonpoint source control program, representative sampling should
occur concurrently with the utilization of best management
practices. This sampling is necessary to eval,uate the direction of
the stormwater program. However, the use of control measures
should not be detained while this sampling is occurring. As outlined
in the EPA stormwater permitting regulations, the municipality
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should take representative samples from outfalls that have
residential, commercial, and industrial land uses draining to them.
This will allow the municipality to assess the discharges from all
outfalls based on estimates of loadings from particular land uses
established by this representative sampling. Also, monitoring will
indicate if pollutant loadings are being reduced as a result of
controls that have been implemented.
The SUA requires municipalities to ,locate existing structural
controls for stormwater management. Under the stormwater
management/nonpoint source control plan, municipalities should
study these existing controls to determine if they can be retrofitted
to address water quality concerns. Additionally, the mapping should
be examined to denote areas in the municipality that can be
converted to open space or be the location for a regional stormwater
management facil,ity.
Furthermore, the EPA regulations and the 1990 Amendments to
the Coastail Zone Management Act stress the importance of
maintenance of the stormwater sewer system. A well maintained
system will insure that the water is being channeled to the proper
areas and that backups are not occurring. Additionally, if
stormwater management basins are not working properly they may
be contributing to the pollution problems that they were designed to
abate. Maintenance procedures and scheduling should be a major
component of the stormwater management/nonpoint source control
program.
The 319 Report, the EPA stormwater permitting regulations
and the 1990 Reauthorization Amendments to the Coastal Zone
Management Act specify that nonstructural controls along with
structural controls, are necessary to abate nonpoi,nt source
pollution. These controls address pollution at its source. For
example, an ordinance requiring residents to clean up domestic
animal waste would be a type of source control. Educating people on
source controls is the most effective mechanism to insure their
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success. Education must occur on all levels from the very young to
the very old. Changing people's lifestyles can make an important
difference in the loadings of nonpoint source pollution. Home
owners should be aware of the proper use of fertilizers and
pesticides and should be encouraged to use methods that are less
harmfu11 to the environment. Any behavior that is expected of its
residents should be practiced by the municipaHties in all public
buildings and on all public lands. The 319 Report, the EPA
regulations and the 1990 Reauthorization Amendments to the
Coastal Zone Management Act, all stress the importance of
developing a strong. education program on stormwater management
and nonpoint source control'. This educational component should be
applied to all stages of the stormwater managementlnonpoint
source control program.
U'ltimately, for the stormwater managementlnonpoint source
program to be successful, authority and funding resources must be
accessible. The primary authority on a state level for implementing
these plans in coastal communities is the SIIA. Under the SIIA, the
NJDEP has referenced the civil administrative penalty provisions of
the New Jersey Water Pollution Control Act for enforcement
purposes. Any municipality the does not conform to the
requirements of the SIIA will be subject to these provisions and
will be penalized accordingly. The EPA's stormwater permitting
regulations provide additional authority in that they allow the State
to permit discharges that are contributing to a violation of water
quality. As a result, if the NJDEP designates areas of concern, a
permit may be issued to insure that pollutant controls are being
utilized.
As demonstrated, the SIIA provides a framework for the
development of stormwater managementlnonpoint source control
programs in the coast. (See Figure 23)
The SIIA, through its
mapping and monitoring requirements, reveals the structure of the
stormwater sewer system, controls for the system, discharge areas
to the system and receiving waters of the system. This information
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provides the municipalities with a basis for developing stormwater
managementlnonpoint source control plans. Furthermore, existing
State and federal legislation supply the factors that are necessary
to promulgate these programs. This legislation also provides
authority and insight into the direction of future stormwater
management and nonpoint source control.

RECOMMEN,DATIONS
1. Before sampling begins in Phase II of the SIIA, a field check
should be performed on the outfalls to detect how long it will take
to travel to the outfall and what weather conditions will produce a
discharg,e at the outfall.
2. To address the problem of limited resources for sampling in
Phase II, municipalities should develop a program similar to "Water
Watch" or use existing "Water Watch" groups and have individuals be
responsible for collecting samples at some of the stormwater
outfalls during rain events. The NJDEP should work with the
counties and provide training for volunteer monitors. The NJnEP
should also develop a policy addressing volunteer monitoring
covering topics such as; liability, training, quality assurance and use
of the data from such sampling.
3. The NJDEP should examine the data that is being submitted under
Phase II of the SIIA program, and prioritize outfalls for
investigations. These priorities should be based upon the bacteria
count in the stormwater discharge and the use impairrments of the
waterbodies involved.
4. The NJDEP should also examine the data that is submitted under
Phase II of the SIIA to try to determine what bacteria numbers
indicate contamination. When this can be determined the NJDEP
should amend the rule accordingly.
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5. The NJDEP should request an amendment to the SIIA so that a
more 10gica,1 approach to the quarterly monitoring may be taken.
Any future monitoring under the SIIA should be based upon a priority
list and number of outfalls within the municipality. Smaller
municipa'lities should be sampling at each outfall per year, where
la,rger municipalities should have up to two years to sample at each
outfall. All of the future monitoring should be based upon what is
learned through the investigative sampling. Priorities should be
established by examining the bacteria counts of the stormwater
discharges and the use impairments of the waterbodies involved.
6. The NJDEP should develop an enforcement policy for the SIIA.
7. The NJDEP should look towards redistributing the money available
under the SIIA to provide more funding for the mapping and
monitoring tasks. Also, to ease the financial 'burden placed on the
municipalities by the SIIA, the NJDEP should pursue a request for an
exemption from the Municipal Cap Law for the requirements under
the SIIA.
8. The NJDEP should set up a grant program under the Bond Act,
along with the ,loan program. Also, the 'NJDEP should not limit the
utilization of the Bond Act money at this time.
9. If the NJDEP wants to use the Trust as a vehicle for distributing
Bond Act funding than they should pursue a legislative amendment to
the Trust Act. This amendment would incorporate language that
would address the funding of separate stormwater management
projects.

10. The Priority System, Intended Use Plan and Project Priority List
that is being used to distribute Bond Act funding should be divided
into two separate sections, a wastewater section and a stormwater
section. Each section would address the projects appropriate for the
category.
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11. In the Bond Act rules "stormwater management system" should
be used instead of "stormwater management facility." System is
more appropriate language for stormwater management projects
than facility. Additionally, the Bond Act ru~es incorporate
stormwater management facilities into the definition of
wastewater treatment facilities. These two types of facilities
shou'ld be kept separate.
12. A separate section in the Bond Act rules should be developed for
stormwater project environmental reviews. As more is learned
about stormwater, and the type of projects that can be expected,
this section shou'ld be updated and expanded.
13. The NJDEP should explore the user fee option for stormwater
sewer systems and provide guidance to municipalities in developing
a user fee system. I,ncluded in this guidance should be factors for
determining fees and authority to implement such a program.
However, until the NJDEP conducts this analysis the user fee system
should not be an application requirement for stormwater projects
that request to be funded under the Bond Act.
14. All of the data from the SIIA project should be put into the GIS
and the utilization of the GIS should be encouraged for stormwater
managementlnonpoint source control plann'ing efforts.
15. Municipalities should develop a program for identifying illicit
discharges to the stormwater system within their municipality.
16. Municipalities should stipulate that all site plans must indude
stormwater mapping and the application of best management
practices.
17. The Stormwater Management Act's rules and implementing
ordinance should be updated to include aU options outlined in the
New Jersey Stormwater and Nonpoint Source Best Management
Practices Manual.
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18. Municipalities should utilize the information collected under the
SIIA to correlate land use activities and water quality impacts.
Also, municipalities should perform representative sampling to
estimate pollutant 'loadings from particular land uses and to identify
if stormwater controls are working.
19. Municipalities should examine existing structural controls to
see if they can be retrofitted to address water quality concerns.
20. Municipalities should develop guidelines and a schedule for
routine maintenance of all aspects of their stormwater sewer
system.
21. Municipalities should promote strong education programs at all
levels for stormwater management and nonpoint source control
planning.
As shown th.rough the CCMP and the Toms River
Bacteriological Survey, a correlation exists between rain
events and elevated bacterial levels in surface waters. The
Toms River study goes further and actually displays a
relationship between bacteria levels in stormwater discharges
and ambient bacterial levels in the estuary. Both the CCMP and
the Toms River Bacteriological Survey data make the link
between water quality problems and contaminated stormwater
discharges.
The legislature enacted the SIIA to address water quality
problems associated with stormwater discharges. Regardless,
unless the SIIA is properly implemented the intent of the Act will
never be met. Presently, there are problems with the SIIA such as
overly burdensome requirements, limited resources and ,lack of
future funding and direction. Nevertheless, the NJDEP has the
necessary elements to correct these inadequacies.
By pursuing a
legislative amendment to the SIIA, redistributing funding under the
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SIIA, amending the proposed Bond Act rules to address stormwater
projects and developing rules for local implementation of
stormwater managementlnonpoint source control programs, the
NJDEP will have the framework necessary to improve the health and
preservation of aquatic ecosystems in New Jersey coastal
communities. In examin,ing the implementation of the SIIA, this
research has shown that steps must be taken through the regulatory
process to insure that the SIIA is taking the proper direction to
achieve its goals. If, however, the NJDEP does not take these steps
than the SUA will faB, and New Jersey's fragile coastal environment
will suffer.
Additionally, the SIIA provides the first opportunity in New
Jersey to develop specific guidelines and schedules for identifying
sources of contamination of stormwater. U the SIIA is not
completely successful it will still provide extremely important
information that can be utilized throughout New Jersey when a
Statewide stormwater management program is implemented. It can
also be used by other states that are trying to address pollution
problems similar to those plaguing the New Jersey coastal zone. As
a result, the SUA a valuable tool in the future of stormwater
management.
In conclusion, New Jersey's coastal area is ecologically
valuable in plant and animal resources. Also, many tourist enjoy
New Jersey beaches during the summer months. These assets must
be protected from pollutant impacts caused by stormwater runoff.
The opportunity that New Jersey has through the SIIA to protect
these resources should not be wasted. This may be the one chance to
save New Jersey's coastal, zone from "the greedy swine who want to
destroy it all in the name of what they call, growth."
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